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ANEW HAND 


LING OF THE PLA- 


NISPHERE, DIVIDED 
into three Sections. 


IN THE FIRST IS APLAINE AND 
ſenſible explication of the circles of the Sphere, 
and ſuch termes as appertaine vnto the do- 
ctrine de primo mobili; after a Me- 
thode not heretofore vſed 
in any language. 

THE SECOND SHEWETH HOW VON 
ine, heing Paper, Paſtboord, or a Latten plate, ha- 

into 


wing one circle dow ,and croſſed vvith tive Dit» 
mcters at right Concluſions of the Aſtrolabe 


r be readily ab 
3 exatily performed onely vvith Ruler 


and Compaſſes. 


| Pleaſant and profitable generally for all men, but eſpecially ſuch as would rot 
bandmes in vſing the Ruler and Compaſſe, and deſire to reape the fruite of 
Aſtronomical and Geographical documents, vvithonaghentg at 
the charge of coſtly Inſtruments. - 


Invented for the moſt part. and firſt publiſhed in Engliſh 


by THoMas OLYVvEs, 


LAT LONDON 
Imprinted by Fs :1x Kynx 6 5sr0x, for Simon 
Waterſon and Rafe lacſon. 1 6 01, 


TO THE RIGH 
WORSHIPFVL SIR 
Ioun PETER KNIGHT, 


at Thornedon in Eſſex. 


> I Nowing well (right Worſhip- 
3 full)afterthe diſpatch of much 
» weighty buſines, which for the 
good of others you willing- 
4 by report of 
e ſhire, with very great diſ- 
- cretion, and all vprightnes per- 
ea: forme, that as it were for your 
recreation, you peruſed often bookes of Geogra- 
phie: ſome while ſince I ſent the manner how three 
or foure problemes Geographicall might bee 
wrought vpon a plaine with Ruler and Compaſſe 
only. At my leiſure afterward taking that ſubiect in 
hand againe, I followed it ſo farre, that I deuiſed at- 
terthe like way to handle moſt concluſions of the 
Aſtrolabe, or problemes Aſtronomicall concerning 
the Primum mobile. When I had almoſt brought my 
purpoſe to effect, it was my chaunce to light vpon 
Claxixs his Aſtrolabe, where I found as much pro- 


miſed, and performed euen by Prolomeis Analomma, 
A 2 the 


— — 


Tus Errsrtn Duprcaronts. 

the very modell of Johannes ule Rojas his Planiſphere, 
as learned Grids V baldus hath fully proued, and al- 
ſo the ground ypon which I haue framed much of 
my worke. Notwithſtanding , percciuing (as by 
compariſon cuery one may ſec) that except the 5. 
and 28. taken out of eHanrolyers, the 14.and 23.0ut 
of Commandine and Y bald, my conſtructions were 
very tarre giffering from Clauim, amending thoſe 
defects which Gommanoreth in Roias his worke; be- 
ſides taking the mattet to he commodious, and not 
vnpleaſant for trauellets, and all ſuch in generall as 
delight in Aſtronomicall and Geographicall deui- 
ſes, [ fer light the reproachtull name of an Engliſh 
Scribler, and toole by publiſhing it to the 
view of the world, to hazard — to euery rea- 
ders cenſuring. Vpon this reſolution I am bold to 
vie your Worſhips name in the front of this booke, 
_— therby the carneſt and vnfained affection 
which J , and long haue borne both to 

and yours: in regard whereof making no doubt, but 

that this little mite ſhall be gently accepted, with 
remembrance of my dutie to your Worſhip | 
I-take my leaue. S. Edmunds Bury in 
Suffolke,6.Ian.1600. after our 


Engliſh accompr. 


Tour Worſbips in all dutie 
moſt affectionate, 


Tromas Ortven, +» 


> Plaine attire a to 
hy ay wview, ee ( enile 
e Reader) I w "add not flow iſh with 
PV ' thee , in pleading for my ſelſe or 
thi treatiſe : therefore referring 
all to thy friendly cenſure, I i? 
ſpend this v aide paper in aduertiſements for t better un- 
24 eaſier performing of that which is deli- 


fitteſt matter heren pon yaumay worke theſe con- 
me ſon⸗ — ing, will be a plate of braſſe, and the Cam- 
paſſe,Pritchet, Pointer or Steele, wherewith you muſt draw 
your lines, would be either of the ſame ſubſtance,or els Iron 
— or if you make not your ſtrokes verie 
deepe,by rubbing th with awet Pumice, _ 
ſihh take all out when you will, and thereby 
| — — that you may preſently at — 
and very exac i — it againe. 3 
When you begi — to 
work one c byit ſelfe, and to note the lines, as you 
thaw them with the characters, that arenamed in _— „ 
culiar —_— but when you are —_ 


peer, 71. 0 ng y0u7 C. 

aſſe to eo 60.degrees, at that diſtance cribe 
per ye rn . — to 
that . — IC h the ey circumference, 


TotheReader. 

f the oppoſite points, it ſhall be croſſed with 
Law 1 — — 2 — 
Fences — [from the quadrant to the circle, or 
from the circle to the quadrant, you may finde the qa 

nie of any circumference as well, as though your circle were 
into 

Where you deſire exactnet, reſt neither on 
— 4 — — of the ſe- 
cond ſettion, but ſe that quadrant — on are taught 
r — 
know the iuſt content of any ginen circumference in de- 
grees and minutes exactly, and let thi be a generall war- 
all concluſions. 
I haue barely ſet downe the conſtructions without de- 
monſirations, ganas - "roxy whoſe good 
7 ly azme at: yet is there here propounded 

at hath not 7 ehh been examined. and for 
trial t 

2 with tables eee. ame 55 
which if handines and 

Since my wr 
wrought — 72 — ury l contat- 
ned within the of the limbe but at this time I 
thought not good to adde them. 

T hus much — __ I thought mere then ſhoul- 
thee to pardon the 


Thine TuoMuA Orrvain. 
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- A IS 
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A new handling of the 
Plamiphere. 


THE FIRST SECTION, WHERE- 
in is contained a plaine and ſenſible declaration 
of the circles of the Sphere, and the termes vſed 
in the doctrine de primo mobil; after another Me- 
thode than is yet in any other language. 


E cirties of the Sphere haut 
moze than once alreadie bin w3it- 


ten of m Cuglith : notwithſtan⸗ 
ding I think it wil not be accomn- 


ples in the beginning of this trea- 
fiſe. Ariſtotle and Prolomey foz pzofe of ſome matters here 
pꝛopounded, bane vſed many erquiſite arginnents, which 
I meane not to pzoſecute,but boping from the teſtimonie 
of ſenſe in ſuch manner to deduce the poſitions, that any 
meane capacitte may haue ſo reaſonable a conceit of them, 
that with pꝛobabilitie they map eaſily be admitted, I will 
referre thetr exact and moze ſubtile demonſtration, with 
the repzofe of ſuch as impugne them, to ſome others hands 
ling, oz to ſome other place. Therefozerequiring firſt the 
reader not tocaſt vntimely doubts, noz baſtily to iudge of 
anypart by it lelfc, befoze he hath conſidered, and — 


r 
. = 


Anewhandling of 
manner vnderſtod the whole diſcourſe, J will accozding 
to Hippocrates his counſell begin with tbe notableſt and 
eaſieſt things, Whoſoeuer doth but caſt vp bis eyes vnto 
beauen, pꝛeſently percetueth that it — 
about in manner of halle a globe oz an Hemiſphere : and 
if he ſtand vpon ſome bigh place, oz be at Sea farre from 
land, where nothing can be ſ&ene but water and the Skie, 
bis epe,if be turne himſelſe about, will repzeſent vnto him 
at the loweſt bounds oz limits, which be ſeeth, the faſhion 
ol a circle, vpon whoſe plaine, as vpon a baſe, this viſible 
Hemiſphere ſeemeth to be placed : therefoze that Circle 
was firſt in Greeke, and is now commonly in Englith 
calledthe Hoꝛizon, that is to ſaꝝ, bounding 02 lumiting, vz. 
the tompaſſe of pour ſight. The largenes of this Circle, 
euen as it faileth vader vie in, is of ſo great a couipaſſe, as 
pou neede not reſtraine the center thereof, accozding to 
the p:ccife Pathemartcall definition to one determinate, 
exquiſite, indiuiſtble, and very poynt, oꝛ pꝛicke, but with- 
out ſenſible erroz, as pour epe will plainly teſtifie, any 
one at pleaſure map bee taken in the place where you 
ſtand. From a center ſo taken, if there be, oꝛ be imagine, 
a plumbe line 02 line perpendicular to the the 
Boꝛizon ertended vnto the heauen, the place, which there 
tt toucheth, is conumonly called by an Arabian name the 
Zenith, being in truth the pale of the Hozizon, and the 
line tt ſelfe his Axis. By this Aris, and an lines croCing 
it,if plamnes be enerp way extẽ ded reaching vnto heauen. 
they marke out their cirtumte renten, oꝛ ſemtctrcles, cut- 
ting one another in the Zenith: but in the Hoꝛizon their 


parallel 
rizon, which they terme Aunicantars and circles of Altt- 
tude, becauſe the poztion of the Azimute, which is be- 
twene the Ho2izon'and the Parallel, ſheweth how bis 
eee 


the Planiſphere. As 9 


the Azimnte paſeth, Furthermoze, in a cl&re night be⸗ 
holding the bzight ſhining Starres, you ſhall euidently 
perceine how they change their places continually, ſome 
to riſe and ſhew themſelues, other to goe downe vnder 
the Bo2130n,and to be hidden from your ſight, onely if you 
place pour ſelfe ſo, that your right hand be towards their 
riſing,and pour left hand toward their going downe, lo⸗ 
king right fozth,andſomewhat vpward, pou ſhall behold 
certen Starres, which are all times of the night to ber 
ſeene,andne- 
uer go down; 
amõgſt ſome 
- of which pla- 
ced after this 


reuly as it were in aright line, with thoſe two in the hin⸗ 
dermoſt wheeles of Charles bis wayne, This Starre 
ſeemeth little oz nothing to remoue out of his place, and 
indeedenot farrefrom it there is a poynt, 02 pzicke, which 
remaineth in one and the fame place al wates1mmoueable. 
The Azimute paſſing by the Hoꝛizons Axis, and a right 
tine dzawne fra this immoneable point, oꝛ the pole ftarre, 
is pꝛoperlytalled the Merian circle; the common ſection 
of it and the Ho2i3on, being a right line, is the Peridian 
line, oz the line ol Nozth and South; the right line, which 
crofſeth this — engens in 2 
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the Hozizon, is called the line of true Caſt, and true 
Melt, oz imply the une ol Eaſt and Welt, which poynts 
the ends thereof extended directly fall vpon. The Azt- 
mute ſtanding vpon this line, loannes de Roias, x others, 
ſpecially ſuch as wꝛite of Dpalling, as it were foz digni⸗ 
tie and pzeheannence,doe call the Uerticall circle: which 


name being common to all Azimutes, becauſe they paſſe 
by the Zenith, in Latin called Verrex.oz punctum eregione 
verticis: fo; a diſtindion Gemma — bath named it 
the Circle of the Eaſt, The other Azimntes haue no pꝛo⸗ 


equall parts, which they name degrees, that is to ſay,eue- 
rie quarter 02 quadzant into 90. degrees: eucry degree 


Eaſt and Melt, ff by often and diligent viewing yon ſhall 
ſee two Starres,the one in the@aft, and the other at the 
ſame time right againſt it in the Weft , in winter time 
even in one night, pou map behold that which is in the 
Eaſt firſt aſcending,and then againe deſcending at length 
to come into the Weſt, and that which was in the Mei 
being till that time hidden from pour fight, then to ap» 
— — — 
the like ſhape of an Hemiſphere being fill rep;eſented to 
pour epe, without any — — 
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like to that which pon ſ& aboue it, and that the place 
where pou and is the very center thereof. A line dzawne 
from the pole Starre, oz rather from the poynt immone- 
able befoze mentioned, called the Articke,oz Nozth pole, a 
line (I ſap) dzawne, oꝛ tmagined to be dzawne from that 
popnt to the place of your ſtanding, is called the Aris of 
the wozld, and extended to the other ſide of the celeſttall 
Sphere, which is vnder vs, falleth there vpon the South 
02 Antarcticke pole, which in theſe our countries neuer 
appeareth. {Theſe things, being but a little h&dilyconſi- 
dered, be ſo manileſt and apparant, that neither example 
- no; fignre is greatly requiſite foz the perfect vnderſtan- 
ding of them: yet in this beginning to remone all difficnl- 
tie, and to make cnery thing as plaine as map be, doe thus 
much: In ſome plaine ground, oz rather vpon a poſte, oꝛ 
ſcone, oꝛ ſome ſuch like thing made exactly ſmoth, and ly⸗ 
ing very flat, without any manner of leaning oz decli- 
ning, which veu mult wartly and diligently trie by your 
leuel,and pour plumbe line, take the center A,vpon which 
deſcribe a circleB CD E, repꝛeſenting the Boztzon, whoſe 
circumference you may diuide, oz imagine onel to be di⸗ 
nided intodegres,and from A, the center thereof, erect a 
Stæle oʒ wier, ſtanding plumbe vpzight, oz perpendicu · 
lar to the flat of the circle AB CO, by triall of your 
plumbe rule: then take a bod made pzeciſe ſquat e, has 
ning the ſide ſomewhat longer than the ſemidiameter of 
the circle B C D E, and ſet one co2ner thereof in the cen- 
ter A, ſo that one of the ſides containing it, map agre inſt 
with the Stele oz wier, and the other with the circles 
plaine: thenloking along the vpper edge, oꝛ though two 
fights ſet vpon the edge, and continually lifting it vp 
without ſwarutng, till the ſive that lay vpon the flat of 
the circle agree with the Stele: the line of pour ſight, 02 
the line dzawne from the center (foz in reſpec of the hea- 
nens mightie diſkance, the difference betwerne them is 
not ſenſible)ſhall, howſocuer = ſquare be placed, deſcribe 

2 an 


N 
N 
J i 


an Azimute, And if 2 edge ol the ſquare at one 
height, the cozner be continnally kept in Þ center withont 
flipping,by turning it round about the Stele, yon ſhall 
deſcribe an Almicantar, parallel to the Ho2tzon, In this 
manner, carping the ſquare about, lifting it vp x downe, 
till you ſce the Pole ſtarre, oz if vou can aime at it, the of- 
ten ſpoken of (mmoneable poynt, ſtaying it faſt in that 
ſituation, either of the edges without ſenſible erroꝛ may 
bee taken fo2 the Axis of the woꝛld, which extended fal- 
leth on both the Poles, that which is ſcene being the Arc 
tick Pole, and the Antaraick that which is vnder theÞo- 
tiʒon. In lifting it vp and downe, vou ſhall in the heauen 
poynt out the Meridian circle, and bꝛinging it tuſt to the 
flat ofthe circle B C D E, the edge will there ſhew the right 
une BD, which is the Peridian line. The linc CE, — A 

croumg 


— 9. 


= OPT OTITIS  - 4 „ 


EE. 


the planiſf phere. r3 | 


croſſing the line BD, is the line of right Caſk, and right 
Weſt: the Azimate fanding vpon CE, is the Uertical 
circle, oꝛ the circle of the Caſt: the Aʒumute ſtanding vpon 
G FE, is ſometime ſaid to be of ſo manp degrees, as are be- 
tweene B the Nozth poynt of the Poztzon, and G, where 
the Azimute ſtanding vpon GF cutteth the Boz13on,vz. 
the circumference BG, denominateth the Azimnte ſtan» 
ding vpon F, and ſometime that circumference GE, 
which containeth the number of the degrees bet werne the 
ſame popnt, and the line of Cat and TUefſt EC, which bee 
the very poles of the Meridian. Wozking by the Pole 
ftarre, theſe things will ſomewhat varie from cracnes, 
which ſome helpe by awayting the time, when the farre 
the wheles of Charles wapne,commonly called the 

filler o: bill hozſe,(s directly ouer ao: vnder the Pole ſtar, 
ſo that the ſquare, being lifted vp and do wne cloſe by the 
Stele, paſſeth by them both. But howſoeuer, this may 
ſuffice foz ſome conceit of theſe termes, hereafter ſhall be 
taught other moſt pꝛeciſe wates,to diſcribe and take them 
molt exactly, To returne agame therefozeto our pzinct- 
pall purpoſe, in beholding of the Starres, how they conti. 
nually riſing in the Caſt ſide ol the Hozizon, aſcend vnto 
the Meridian, and ſo from thence deſcend vnto the Weſt 
ſide, you ſhall obſeruc,that alwates they kepe their di- 
ſtancefromthe Pole ſtarre, oꝛ the true pole vnchaunged: 
os if pou mark the t wo hinder wheles of Charles waine, 
pou ſhall finde,howlſoeuer they be ſituated in theheanen, 
that their diſfance from the Pole ſtarre is al wales one, 
and the ſame not nerer oꝛ farther of at one time then an 
other, and therefoze euerv ſtarre oꝛ poynt, by ſuch motion 
in a Globe o2 Sphere, bis ſuperficies deferibeth the cir- 
cumference ofa circle: ſa that the whole heauens muſt 
ſeme to tarne vpon the poles and mae a circular motion 
oꝛ reuolution. This motion in ders reſpects hathdmers 
names, called ſometime the Diarnall motion, ſometime 
the motion of the firſt W Notus 
3 captus. 


— — — — — _—_ - 
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captus. Againe, euery Starre oz poynt by this conuerilon 
— circle, if pon take ſome Carre,oz poynt, which 
lieth betweene the poles iuſt 90, degrees from etther of 
them, that will deſcribe a circle, paſſing by the poynts of 
Eaſt and Weſt, which foz ſome reaſons hereafter to bee 
erpefſed, is called the Equinogatall. The other poynts 03 
ftarres deſcribe circles parallel to the Cquinodtall circle, 
which be called circles of declination, becauſe, tf from the 
poles of the wozld, by any point taken in any of the par al- 
tels,a greateſt circle be dzawne to the Equinoc iall, that 
poztionof it, which lieti betwene the Equinoctiall and 
the Parallel, is called the declination of the popnt ſo ta- 
ken. Some of theſe Parallels towards the Nozth, deſcrt- 
bed by reuolution of the popnts oz ſkarres, that neuer ſet, 
are whole aboue the Boztzon, and one of them, which 
ſome name the Arctick ctrcle,toucheth it onely: : about the 
Antara icke pole there be ſome wholy vnder the Ho2tzon, 
and one, which ſome call the Antaraicke circle, only tou⸗ 
cheth it in the South poynt: other betwerne theſe two 
touching Parallels, which ariſe and ſet oz goe downe, cut 
the Hozizon, whoſe poztion lying bet wæne that popnt 
and the true Eaſt 0z WefT, is called the Amplitude oz 
Latitude of the riſing, o2 the ſetting of the poynt deſcri⸗ 
bing the Parallel. Theſe things hitherto rehearſed, tra- 
nellers may euery where and in all countries obſerue: 
and beſides, in their iournies South ward oz Nozthward, 
they ſhall ſee ſometimes moze,and ſometimes fewer ſtars 


neuer to goe downe : moze in going Nozthward, fewer in 
going Southward, yet al wales without alteration k- 
ping one and the ſame diſtance one from another. Mary 
the Pole ſtarre oz the true pole, pꝛopoztionablie to the 


appearing,the further pou gos 
Nozthward, the higher, + the further you go Sonth ward, 
the lower, and ſo accozdingly that poztion of the ꝙeri⸗ 
— r 
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— — kipe the ſame diſtance 
yet compar of large compaie of beau, ts 

it 
—— deauen, it is 


g of thele matters, imagine the Aesch, 
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deſcribed on the center A. to repꝛeſent the Meridian, and 
vpon the line EC, a ſemicircle erected perpendicularly to 
repꝛeſent the Boztzon, whole Pole, oz the Zenith. the 
poynt g; is. and let H be the Noꝛth pole. From H to Athe 
place of pour ſtanding (being the center of the HÞoztzon 
and the whole Sphere, and ſo conſequently of al the grea- 
teſt circles in the ſame Sphere deſcribed) from the pole H 
to the center A dzaw a right line, andertend it vnto 1: the 
line H I is the Axis ofthe wozld:the poles be H the Nozth, 
and 1 the South,oz Antaraicke pole. Let the poynt G,ta- 
ken in the Meridian, be tuſt go. degrees from either pole, 
ſo that the circamferences GH, Gl. be iuſt quadzants: by 
the renolution of the Sphere bpon the poles H I, which ts 
the Dinrnall motion, the line G A ſhall defcribe a circle 
paſſing by the center ofthe Sphere, and perpendicular to 
the Meridian: therefoze it muſt paſſe by the poles there- 
of which be in the Þo2tzon, the points of Caſt and Meſt, 
as the circle ſet plumbe vpon the Diameter F G will doe. 
Other popnts, as S, N, V. deſcribes circles parallel to that 
ſtanding vpon G F, of that which ftandeth vpon 
CS, doth onely touch the d is wholp aboue it: 
the other beyond it to the pole- ward, as V,W, be wholy 
aboue it, and came not nere. So like wiſe E, T Dalwaves 
vnder the Da2630n,and only toncheth it:the other beyond 
it towards |;are under it, and neuer come nereit. Now if 
in gong Nozthward the pole ti grow higher, the E 
noc tiall muſt go further from the Zenith: foz ſeeing B C 
and G H be equrall, that is the tuſt quarters of the ſame 
circle,if vou take amaythe circumterence B H conunon to 
them both, the reſidueG B, the diſtance of the Equinoaial 
from the Peridtan, which is the Latitude of: the countrie, 
whoſe Zenithts B is equall to H C, the height of the pole 
aboue the Doztzom, oz the eleuat ion ofthe pole, and as the 
pole riſeth higher, fo is the circle $ Cremoned- from the 
Ha2tzon further and further: whereby you ſee, that by 
that meanes moꝛo ſtaxres neuer ſet; The — 
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of the Peridian GN, GS, G V, are called the declinations 
of the points N, S, V, taken in the parallels NZ,SC,V W, 
and the poztion of the Hoꝛizon bet wer ne the point ol true 
Caſt, andthe poynt, where the parallel ſtanding vpon 
NZ, cutteth the Oozizon, is the amplitude oz latitude of 
riſing of the poynt L, oz any other taken in the parallel, 
ſtanding vpon the Diameter N /. Theſe things being 
well concetued, let vs conſider againe, that as apparantly 
as any ſtarre, the Sunne making his reuolution,ariſeth 
on the Calt ſive of the Hozizon, and mounting vp vnto 
the Meridian, at which time it is high none, deſcendeth 
againe vato the Weſt ſide, which tune of his continuance 
aboue the Hoꝛizon ts called the artificiall day, then being 
bid from our ſight, the night beginneth, whichcontinueth 
till the Dunne, paſſing by that part of the Meridian, wh:ch 
is under the Carth, when it is midnight with vs, retur⸗ 
neth againe vnto the Caſt ſide, making vp the naturall 
day, which is the ſpace of time from the Sunne riſing to 
the Sunne riſing 2gaine,and may bee indifferently recko⸗ 
ned from Sunne let to Sunne ſet, as the Jewes doe, oz 
from midnight to midnight, which is our common ac- 
compt. The obſcure light befoze the Sunnes riſing, is 
called the dawning and bzeake of the day: after his ſetting 
is called the twilight, Crepuſculum in Latin is acommon 
name to both times. Although in the @unnes daily reuo- 
lution we obſerue all thts, yet is it not without mach va- 
rietie and chaunge : his riſing and ſetting is not alwayes 
in one place ofthe Hoꝛizon, noꝛ his height in the Peridian 
alwapes the ſame at none. In the middeſt of winter, a- 
bout the 12, of out December, when the dates be ſhozteſt, 
and the nights longeſt, it riſeth t ſetteth moſt Soutterly, 
and is loweſt in the Meridian at none: towards the 
Spꝛing, as the dapes ware longer and longer, in riſing 
and ſetting it continually groweth from the South, and 
mounteth higher and higher in the Meridian, till about 
the 11. of our Parch, making — night _ it 
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riſeth and ſetteth iuſt Eaſt and Welk, comming at none 
| to the common ſection of the Equinoctiall and the Pert- 
| dian: then, as Summer commeth on, the dapes cncrea- 


5 
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ſing it riſeth and ſetteth moze No2therly, mounting fill 

higher and higher in the Meridian at none, till in the 

| | middeſt of Summer, the dayes being at the longeſk, about 
the 12. of our June, it be at the higheſt in the Peridian at 
| | none, and riſeth and ſetteth furtheſt No2th : then, as the 
| | dayes ſhoꝛten, it returneth backe againe, growing conti⸗ 
nually lower at none, and riſing and ſetting leſ[2N02- 
therlp, till the dayes and nights become equall againe, a- 
bout the 13. of our September, when it riſeth and ſetteth 
pꝛeciſely E aſt and Meſt agame, and at none will be in 
the common ſection of the Equinoctiall and the Meridian. 
From that poynt it groweth lower and lower at none, 
riſing x ſetting moze andmoze Southerly, as the nights 
encreaſe, till about the r 2,of our December the dayes be- 
ing at the thozteſk, it becommeth loweſt againe at none, 
and in riſing and ſetting moſt Southerly, as it was be- 
foe. Df this returning from the higheſt in Dummer, and | 
the loweſt in winter, the two Parallels, which it then 7 
deſcribeth by the Diurnall reuolution, bee called Tro · 
pickes, and the Equinodtall was ſo named, becanſe in 
Parch and September the Sunne comming to it, the dap 
is made equall to the night. By theſe varieties it was ea; | 
ſily gathered,that the Sunne made a peculiar courſe be- 
ſide his Diurnall reuolution, in a greateſt circle touching 
the two Tropicks, and declining from the Cquinoctall, 
which it diuideth (as all greateſt circles doe one another) 
into two cquall parts, 02 ſemicircles. This declining 
circle, becauſe when the Sunne and Pane either miete 
oꝛ be oppoſite in it, there happeneth an Eclipſe, is called 
the Cclipticke, and ſometime the Z odtacke : but the Z0+ 
diacke p2operly is a ſuperſicies like a fillet oʒ a girdle, laid 
vpon this circles cirtumſerente, compꝛehendung on either 
ſide of it ſire,o; (as ſome lap) eight degrees, The * of 
is 
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this circle, which decline from the poles of the wozld, as 
the circle it ſelſe declineth from the Cquinociall, deſeri⸗ 
beth by the Diurnall reuolution two Parallels, which 
ſome. in ſtead of them afoze deſcribed, take foz the Arctick 
and Antaraicke circles. That ſedion of the Equuontial 
and the Eclipticke, which the Dunne commeth to in the 
Sp2ing time, is called the Ucrnall ſcion : that which is 
oppoſite to it, by which the Sunne palleth in the end of 
Harueft, is the Autumnall ſcdion: the popnts which 
touch the Tropickes, bee commonly called Solſtu tall 
poynts. The greatcſt circle, paſſing by the Cquinogtiall 
ſed ions and the poles of the wozld, is the Tquinodtall 
Colure: that which paſſeth by the poles of the woꝛld and 
the Solftitiall poynts, is called the Soiftitiall, oz Tropt- 
call Colure, the po2tion thereof lying bet wene the two 
Tropickes, is the diſt ance of the Tropickes, whoſe halte 
is the Sunnes greateſt declination, other wiſe called the 
Obliquiticof the Zodiacke, which by obſeruation made 
with large inſtruments is in this our age found by great 
Artes-men to be 23. degrees and zo. minutes, whoſe re- 
poꝛt it ſhall be ſufficicnt to accept of, and commit tome- 
mozte, without taking oz trying it by any (mall inftru- 
ment: though ſome w2iters of the vie of the Aſtrolabe 
haue made that one of their ſpeciall concluſtons, The C- 
quinodſall and the Eclipticke, are circles of chieſe ac- 
compt:the firſt being the rule and meaſure of the firſt mo- 
tion, 02 the motion of Primum mobile, otherwiſe called 
the Diurnall renolution : and the other as it were the 
Standard, whereby all ſecondaric motions are cramt- 
ned: therefoze the degrees of thele circles haue peculiar 
names, called in the Cquinogtall Tempora, tunes, becauſe 
they be the firſt meaſures of time,cuerp 1 5 degries aſcen- 
ding making an houre, and ſo the whole renolutton of 
360, which is perfozmed euery naturall dap, make 24, 
houres, Aſtronomers begin to accompt the parts oz de- 


artes, as well in the Cquinoctall, as in the Cclipticke, 
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from that poynt common to them both, which is called the 
Uernall ſedion: and though in the Cquinoctiall there be 
no chaunge of names, pet in the Cclipttcke 02 Z odiache 
cucry thirtie degtes is calleda ſigne, and hath a peculiar 
n ime. The firſt zo. mmedtatlp following the Uernall 
ſection, is called Aties: the next 3 o. Taurus, the third 30. 
Gemini, the fourth o ( wheſe firſt pouit begin a new qua⸗; 
dꝛant, and toucheth the Summer Tropic ke) is termed 
Cancer: the ſiſt o. Leo, the ſixt Virgo. Theſe ſire Signes 
make vp the ſemicircle of the Z odiacke, which leaneth o: 
declineth from the Cquinodtiall toward the Nozth pole. 
The firſt :0,after this ſemicircle, beginning at the Au- 
tumnall ſcion, make the ſeuenth ſigne,named Libra :the 
nert 02 eight ; o.is the ſigne Scorpio: the ninth 30. is Sa- 
gittarius : the tenth 30. (beginning a new quadzant with 
the firſt popnt, which toucheth the winter Zropicke) is 
Capricornus: the eleuenth 30.1s Aquarius,and the twelfth 
30.1s Piſces. Thete be characers vſcd to expꝛeſſe euery 
Signe with., which are found in eucry Almanacke, The 
Dunne palleth in the Ccliptick from poynt to popnt, ma- 
king his continuall reuslution in it, withoat ſwaruing to 
the one ſide oꝛ the other: other Starres fo the moſt part 
decline from it, but pet haue their places determined by 
Longitude and Latitude in reſpec thereof thus: By any 
poynt oꝛ Starre, a greateſt circle being dꝛawne from the 
pole of the Ecliptick to his cirtumference, the ſection there 
made, oꝛ the poztton of the Ecliptick bet wene that ſection 
and the Uernall ſecion, is the Longitude of the popnt,oz 
Starre, by which the greateſt circle is dzawne : his Lati⸗ 
tude is that poꝛtion of the ſame greateſt circle lying be- 
twene the Starre and the Eclipticke. Che Sunne being 
in any poynt of the Ecupticke, and the poynt it ſelfe, with 
all other Starres, whereſocuer placed beſides, are in like 
manner compared to the Equinocttall,and in reſpec ther- 
ol, not onely their declination, which bath ben touched 
befoze , but alſo their right Aſcenſion is conſidered, A 
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greateſt circle being dꝛawne from the Poles of the woꝛld 
to the Cquinoctiall, by any poynt oꝛ Starre, his right A(- 
cenſton is that poztion ofthe Cquinoaiall, taken between 
that poynt where the greateſt circle cutteth,and the Uer- 
nall ſegion. The declination is the poꝛtion of the grea- 
teſt circle ſob2awne, which lieth betweene the Equinoc- 
tiall and the Starre, which (as befoze was noted) is allo 
determined bya Parallel to tho Cquinogiail, paſſing by 
the Starre. Tbe right Aſcenſion is ſo called, becauſe vn- 
der the Equinontall, that is, in a Situation where the Co 
quinociall paſſeth bythe Zenith, and the Po213on by the 
Poles of the wozld, the Poꝛtzon (by which once in 24. 
houres cuerypoynt alcendeth) doth the office of any grea- 
teſt circle ſo dzawne, as is appopnted, and agreeth with it 
molt exactly, Thus Situation is colled Sphzrarecta, the 
right Sphere; and the Vozizon in that Situation, Hori- 
zon rectus, the right Boztzon : but when the Equinoctiall 
declineth from the Zenith,andthe Poles ber one aboue, 
the other beneath the Bo2tzon, that Situation is called 
the Dblique, oz Declining Sphere; and the Ho2izon, the 
Oblique Boztzon, which neuer agre&th with the fozcſapd 
greateſt circle, dzawne by the Poles of the wozld: and 
therefoze with the Starre there is another poynt of the 
Cquinontall in the Boztzon, betwane which and the 
Uernall ſection is contained that poztion of the Equinoc- 
tiall,that is called the tarres Oblique Aſcenſion, and the 
poꝛtion of the Equinoatall bet wene the ends of the right 
and Oblique Aſcenſion, is called the Difference Aſcenſio- 
nall. But foz helping the conceit of theſe things, J will 
vſe alinearte example, taking the foʒmer figure, where 
E C ts the Meridian line, and the Diameter on which the 
Ho21zon ſtandeth, now in the middeſt of winter the Sun 
being loweſt in the Meridian, in the point K by the Diur» 
nall reuolution, deſcribeth a Parallel ſtanding vpon the 
Diameter K M,. which cutteth the Hozizon from the Eaſt 
towards the South: it continually groweth "__ = 
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bigher in the Meridian pan, z riſeth in the Hoꝛiton nearer 
and nerrer the Eaſt, till about the 11. of March at none it 
commeth to G the ſection of the Equinod tall end the Se» 
ridian, and then by the Diurnall reuolution deſcribeth a 
circle faſt the Equinoctiall, which paſſing by 
the poynts of Eaſt and eit in the Ho2tzon, ſtandeth 
vpon the Diameter G F: from thence, as Summer com- 
meth on, it aſcendeth in the Meridian, and riſeth moze 
Noztherly vpon Þ Ho2izon, til about the 12. of our June, 
being at the higheſt in N,it deſcribeth a Parallel ſtanding 
bpon the Diameter N Z,in which it riſeth vpon the Hoꝛi⸗ 
zon furtheſt frb the Eaſt to the Rozthward : from thence 
it deſcendeth againe by G,to K, and paſſeth in the Þozizon 
by the true Eaſt to the fartheſt — — 
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deth againe till it come to N. contmually returning from 
the higheſt to the lowcft, x from the loweſt to the higheſt: 
whereof the t wo Parallels ſtanding vpon the Diameters 

K M. LN, be called Zropickes. By theſe changes it was 
eaſilv gathered, that the Sunne (beſides the Diurnall re; 
uolution) made another pꝛoper to it ſelſe in a circle an: 

ding vpon the Diameter K L. dzawne from Tropicke to 
Tropic by A the center of the Sphere: by reaſon where⸗ 
of, this circle, called the Eclipticke, and the Equinogtall, 
diuide the one the other into two ſemicircles. The Eclip⸗ 
ticke ts ſometimes called the Zodiacke, though pꝛoperly 
the Zadiacke be a ſaperficies lying on either ſive of it, as 
pou ſe the ſuperſicies OP QR, parted by the line Z K. The 
common Diameter of the Equinocttall and the Ecliptick 
ſtanding in A, perpendicular to the plaine of the circle B C 
DE, the poynts K and L being the Solſtittall poynts, the 
circle B C D E is the Solftittall Colure. The circle ſtan⸗ 
ding vpon H, and paſſing by the perpendicular Diame- 
ter, oꝛ the Equinoctial ſection. is the E quinoa tall Colure: 
the circumference K N is the diſtance of the Tropicke, the 
one balfe thereof G K. 02 GN, is the obliquitie of the Z0- 
diacke, oz the Suns greateſt declination , foz it groweth 
leſe + leſſe as it cometh ne&rer the Cquinedtall ſection; 
where it hath no declination at al, it neuer declineth from 
the Eclipticke oz circle ſtanding vpon K Z, but make his 
motion in it, his place is named of the popnt wherein it 
ts. Other Starres 02 poynts without the Eclipticke (as 
foz example, 8) Haue their place determined by a greateſt 
circleB C D E, dꝛaune from X, the Pole of the Zodtacke, 
by Sto K, a popnt in the Ccliptick circumference, the poꝛ⸗ 
tion of the @cliptick bet werne the Uernall ſection and K, 
oz the popnt K is the Longitude of S, and the clrcumfe- 
rence 5 K. is his Latitude. In like manner, i by any ftarre 
02 poynt V, and the Poles of the wozlde H 1, there bee 
dzawne a greateſt circle B; C D E, cutting the Equinodtiall 
in O, the poztion of the Equinogtall bet werne the — 
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nall ſed ion and G, is the right Aſcenſion of V. and the ctr- 
cumference G Mis bis decunation. Now if G, the ſecton 
of the Meridian andthe Cquinontall, be the Zenith of a- 
ny plate, the Boztzon mutt tand on H, and paſſe by the 
Poles of the wozld, which ſituation is called the right 
Sphere, and the Voꝛizon the right {)0213on, wherein, by 
the Diurnall renolution twice in 24. houres, the circle 
B CDE maſt topne cloſe with it. But if G, the (entton of 
the Cquinogiall and the Meridian, decline from B che Ze- 
nith, which ſituation is called the Oblique Sphere, and 
the Hoꝛizon then ſtanding on EC, being an Oblique Ho-s 
rizon, by the Diurnall motion made vpon the Poles HI, 
the circle 8 CD Ecan neuer agre& 02 match cuenly with 
the Þo2tzon : therefoze of foʒte ſome other poynt of the 
Equinociall, and not G,muft be in the Hoziſon wiih Y: 
the circumference ofthe Equinoctiall bet weene that point 
in the Þo2izon, and the Wernall ſection, is the Oblique 
Aſcenſton of Y : but the poztion that lieth betweene that 
poynt and G, is the difference Aſcenſionall. That popnt 
of the Zodiacke, where it is cut off the Meridian, is called 
Medium cceli, mid beanen ; Culmen and cor cli aboue the 
Hoztzon,+x Imum coli vader the Hoꝛizon, the le ſſet angle, 
made by that ſection, is called the Meridian angle. The 
poynt of the Eclipticke, that is in the Caſt ſide of the Ho⸗ 
rizon,ts called the Aſcendent, and the Hoꝛoſcope, the ſec⸗ 
tion there make the angles, of which the lefſer is called 
the Hoztzontall angle: the quantitie thereof is equall to 
the Nonageſimus Gradus of the Ccliptickt, which 1s pecu- 
liarly giuen to that poynt of it, which is taſk 50. degrees 
from the Aſcendent. There be mozeoucr other greateſt 
circles to be conſidered, which are called circles of paſi⸗ 
tton,o2 circles of Station, ſireof them diuiding the hea- 
uen in twelue poꝛtions, which are called houſes 02 Sta» 
tions, though many times thoſe names be reſtrained on⸗ 
ly to ſuch parts of the odiack, as be intertepted by thoſe 
circles, Though the Hozizon be alwates taken foz one, 
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and the beginning of the firſt honſe : pet are the reſt by 
diuers dinerfly dzawne, Some will haue them all to haue 
the Mer idian line fo2 their common Diameter, and pet 
agreeing in this make difference in placing them. Campa · 
nus and Gazulus diuide the Uerticall circle into twelue 
equall parts, and by enerp two oppoſite ſections dzaw a 
circle of poſition. Regiomontanus diuideth the Equinoaial 
into twelne equall parts, and will haue enerp circle of 
politton paſſe by two of thoſe oppoſite ſea ions: both theſe 
wates kepe the Ho2ztzon and the Meridian foz circles of 
poſition. Other diuide the Zodtacke into twelue equall 
parts,beginning at the Aſcendent,and two of thoſe oppo- 
ſite ſections dzaw from the poles of the Zodiacke their 
circles of poſition : theſe ke«pe the ſame Aſcendent that 
the fozmer doe, but mult differ many times in the tenth 
houſe, oz the Cardo medi cli, though Gemma wiiteth 
that all agr& about the foʒuer Cardines,that is the Hoꝛo ; 
ſcope,ſenenth houſe Culmen,and lmum cceli: foz thepcan- 
not haue alwates the Meridian t the Ho2tzon fo? circles 
of poſition. Other dzaw theſe circlesfrom the poles ofthe 
woꝛld, and that diverfly : but the th fozmer wayes are 
in greateſt eſftmation. A circle of poſition differeth from 
an angle of poſitiou, which (after Prolomey) is an angle 
at the Zenith, ſabtended of that pozrion of the Hoztzon, 
which licth betweene the Beridian and the Azimute, 
paging by the Zenith of the other place, vnto which the 
poſition belongeth, Gemma Friſus maketh it a right lined 
angle in the center of the Bo2izon, ſubtended of the ſame 
circumference : by it Topographicall deſcriptions are 
made, wherein ſometimes the diſkance of two places is 
meaſured by a right line lying bet wene them, but in a 
Sphericall ſuperſicies by the poꝛtion of a greateſt circle, 
becauſe that is the ſhozteſt that can bee dzawne in it. 
Theſe things may be caſily concetued without [inearte 
erplication, if the fozmer matters bee well vnd:rſtod + 


therefoze as it were beſides the pꝛincipall purpoſe, ſetting 
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downe how by ſupputation you may readily geſſe ſome- 
what nere the Suns place, being a thing foz many pur- 
poſes to be had in a readines, J wall end this firſt ſcgion: 
the thing is taken out of Clautus, but fitted to our com- 
mon, oz the Julian pere. 


Parer gon primum. 
What moneth, and what day of it, the Sunne en- 
treth euery ſigne of the Zodiacke. 


Irft tell the moneths vpon pour fingers, ſeeking Ja» 

nuarie on pour thumbe, Febzuarie on your fozefinger, 
and ſo the other in oꝛder, till you come to pour moneth, 
which marke on which finger it falleth : in like manner 
tell the Signes, beginning with Aquarius on pour thumb, 
Piſces on pour fo and ſo the reſt in o2der, till pou 
come to the finger, on pour moneth fell: the Signe 
which falleth on that finger, the Sunne entreth that mo- 
neth. Then learning theſe two verſes by heart: 

Inclyra Laus Iuſtis tur, Hæreſis Horret 
Garrula, Grex Gratus Fauſtos Gratatur Honores, 
In like manner ſet Iaclyta on pour thumbe, and wozd by 
woꝛd ino2der, till you come to the finger, on which pour 


moneth fell: then telling from A in the crofſe row, till 


pou come to the firlk letter of your woꝛd, take that num- 
ber and ſubtrad it from 20, the reſidue is the day of the 
moneth, when the Sunne entreth the Signe. Foz ex⸗ 
ample : I would know what Signe the Sunne entretb 
in Oaober, and what day it entretb, telling from Janua- 
rie vpon my fingers the monet hs in oꝛder: at the ſecond 
going oucr I finde October on my little finger : then ta- 
king the Signes, and telling from Aquarius, at the ſecond 
going oner my fingers, Scorpio falleth on my little fin- 
ger,ſo I ſay that the Sunne entreth Scorpio in October ; 
then taking the verſes, and ſetting the woꝛds one by one 
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in lſke manner on my fingers, I finde in the ſecondgoing 
ouer, Fauſtos on my little finger: now telling in the croſſe 
row the letters from A to E, J finde fire : this fire I ſub- 
fra from 20, ſo reſt 14. which the day of Odober the 


Sunne entreth Scorpio. 
Parergon ſecundum. 


Toknow the Sunnes place inthe Zodiacke vpon 
any day giuen. 


Inde the Signe anſwering your moneth, and the 

woꝛd likewiſe, then to the day of the moneth put ten, 
and the number the firſt letter ſheweth in the croſſe row: 
if this be leſſe then 30. the number is the degree of the 
Signe next befoze that, which the Sunne entreth in your 
moneth; if moze, caſt away 30.and the reſidues the de 
gre of the Signe entred in your moneth. Example, A 
would know where the Sunne is the 9. of Odober, A 
finde in October he entreth Scorpio and the wozdfoz it to 
be Fauſtos, whoſe firſt letter F is 6 the fixt in the croſſe row, 
I take ten and 6. vz. 16. which J put to, 9. there is made 
25. therefoze J ſap the Sun is in the 25. degree ol the 
Signe befoze Scorpio, which is Libra. If J would know 
foz the 18. day, putting 16. to 18. there would amount 
34-from which abating 3 0.the q. remaining ſheweth me, 
that the Dunne is in the 4.degre of the Signe belonging 
to Odober, which is Scorpio. 


Parergon tertium. 


The place of the Sunne being giuen, to finde the 
day of the moneth. 


Ake the day and moneth the Bun entreth the Signe 
. giuen put None 
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day, wherein the Sunne entre th the Signe, that pꝛodu a 
being leCe than the dayes in your mone th, ſhew the day: 
but being moe, caſt away the day es of your moneth, ths 
reſidue is the day of the moneth following. Example, Y 
finde the @nnne in the 4. degrer ol Scorpio, I would know 
what day of the moneth it is; I finde that the Dunne en- 
treth Scorpio the 14. f Daober, J put 4. to 14. there a- 
mounteth :3.ſo I ſay it is the 18. dap of Sober. Againe, 
let it be in the = 5.of Libra, I finde that the Sunne entreth 
Libra 13. Septembris: J put 13. to 25.there amounteth 38. 
from which J take 30.the dayes of September, and there 
remaineth $.the day of October. Thele are but geſſes, as 
pou may ſee much after the wap commonly taught by the 
backe of the Aftrolabe. Let him that deſireth cxa@nes, 
ſeeke the Sunnes place in ſome Ephemerides, aa 
in tbe Regiment of the Sunne , publiſhed by 
E. W. painfully calculated vpon 91 
owne diligent and exac ob 
ſeruations. 


The endof the juſt Seftion. 
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THE SECOND SEC- 
TION OF THE NEW 


HANDLING THE 
PLANISPHERE; 


SHEWING HOW THE CON- 
cluſions of the Aſtrolabe may readily and exact. 


1 for any Countrie be performed onely with 
uler and Compaſſes. 


a Lthongh foz wozking the conclu- 
ſions following any circle diui⸗ 
ded,o2 totranſferxe out of anydf- 
uided quadzant, the ginen circums 
HAY fcrences would be ſutfictent: pet 
>» y foz the cafier diſpatch, A would a 
plate of Latten to be pꝛouided, ac · 
co2ding to the figure whichpon ſe 
on the other ſide. There, vpon one 
center A, be ſire circles deſcribed one within anot ber, of 
which the two outtermoſt cotaineth the narroweſt ſpate, 
which muſt be diuided into 360. equall parts 02 degrees, 
as the common manner ts. At enerp zo. degrees, in the 
ſpace contained vader the —C 
diuiſlous, and beginning at E wztte Ari, oz Aries : 
ner t, Tau, oꝛ Taurus, and ſo fo2 the reſt of the r2. Dignes:; 
this circle ſhall be called the Zodtacke. The third ſpace, 
contained vader the third and — circle, muſt — — 
3 


ulded at enerp 15. degriks: beginning at B you muſt ſet 
downe 12, at the next dinilon toward C ſet downe 1, at 
the next 2.and at enery diuiſion the numbers in o2der, till 
comming toD,pon are to ſet dowwne 1 2.agatne : and ſo in 
— BESL 2, of He vhaſon ne, of 
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the ſecond 2.till comming to the next befozeB, yon are to 

ſet downe 2 1 : this fourth circle ſhall be called the houre 

circle. The four th ſpace, contained vnder the fourth and 

litt circle, mult be dinided at every io. degrees: at the 

firſt diuiſlon from E towards B ſet 10.at the ſecond 2c. and 

fo encreaſing continually at euery diniſton dy 10, till you 

come againe to E, where pou are to ſet downe 3 60. this 

tircle ſhall be named the Equinoctiall. The ſpace contai⸗ 

ned vnder this and the ſirt,oz innermoſt circle, muſt from 

E by D vntoC,hane diuiſtons at euery 20. degres, and at 

| cuerydiuiſion a number ſet encreafing by 10. til you come 

to go: inthe quarters BC, BE, pou muſt make diuiſions 

at enery 10.degrees : at the firſt, from B; towards E, ſet 

10,and like wiſe at the next vnto C towards B, at the next 

c| 20. and ſo in oꝛder, till comming to E and B, ponare there 

to ſet 90: this inner circle ſhall be called the limbe. If you 

will ſet two ſights on the outter edge, fo that the line, 

d;awne from lope to lope, be parallel to the line ſubten- 

ding the arch B C, and hang a plummet from B,you map 
bp pour plate begin. 


The firſt Concluſion. 


To take the height of the Sunne, or any Starre,a- . 
boue the Horizon. 


Urning your plate towards the Sunne, lift it vp and 

downe, till his beames ſhine thꝛough both the lopes 

of pour ſights, 02 (i it be a Starre) till vou ice it thzongh 

them : the thꝛerd cheweth in the ſemicircle E D C, how 

e eee ee 
jon. 
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| 
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The ſecond Concluſion. 
To findethe diſtance of the Sunnes or any Starres 
Azimute, from any determinate poynt in the 
Horizon. | 


Et pour plate be fired leuell with the Hoꝛiz on, and di 
E to anypoynt: then a ruler being turned and litt 
bp by a ſtœle 02 wier, ſtanding plumbe vp2ight from the 
center A, till pou (ee the ſtarre, hy the edge of it, oz rather 
thzongh two ſights ſet vpon the edge, 02 if it be the un, 
till bis beames paſſe though the then without ſtir 
ring the end next your exe bzing it cloſe to the center, the 
edge ſheweth in the Equinoctall the diſtance of the Azt- 
mute from the poynt reſpected by E. Tbe Azimute is ſapd 
ſimply without adition to bee giuen, when his diſtance 
from the Peridians Nozth end is giueu. 


T he third Concluſion. 
From a point giuen inthe circumference of a circle, 
at any ſide aſſigned, to applie or ſubtend a di- 


ſtance or a right line not greater than the Dia- 
meter. 


Et the poynt ginen be C, from which vpon the lde 
ds D, I am to applie a line equall to A Q. dꝛaw 
the Diameter C AE: now it the line AQ be equall to the 
Diameter, A haue done that which is required : but be 
ing lefſe, J take the diſtance A Q with my Compaſſe, and 
letting one fote in C, with the other J marke Qin the 
limbe,and ſo vnder the circnmference CQ, I bane ſubten- 
ded a diſtance equall to AQ, which was required, 
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T he fourth Concluſion. 


From a point giuen in any circles circumference, to 
take at any ſide aſſigned, an arch equall to any 
arch giuen in the ſame, or any equall circle, 


Kom the poynt giuen C,dzaw the Diameter C AE: 

now if the arch giuen be a ſemicircle, the circumferece 
CD E. taken at the ſive aſugned D/is the arch deſired: but 
if it be leſſer, as F G, I take the diſtance E, andſetting 
one fote of the Compaſſe in C, with the other towards 
D, Imarke; in the limbe, the circumference ; Cis that, 
which is deſired: but if it be greater than a ſemicircle, as 
6G,J take in like manner with my Compaſſe the diſtance 
6G,and ſetting one fate in C, on the other ſide towards 
B. not on that which was aſſignedtowards D, J marke in 
the lumbe with the other fote L, the circumference CD L 
is that, which is required. 


T he fift Concluſion, 


The heights or Almicanters, together with the di- 

ſtance betweene the Azimutes of any two Stars 

iuen, or taken by obſeruation, to finde the di- 
ance one from another. 


Pon the center A deſcribe a circle B C D E, and let 

the Diametets BD, CE, bee perpendiculars one to 
another. This conſtruction ſhall bee alwates aſſumed 
heraſter without further expꝛeſſing: frum Eto H reckon 
the diſtance of the Azunutes, and dꝛaw the line A H: then 
taking the circumference E E. cquall to the greateſt alti⸗ 
tude,and making EG cquall to it, vpon Fand G laying a 
ruler, it will cut A E in N: agatne, taking H I cquall to 


the other altitude, make H K equall to it, a culer layd on I 
| C and 
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and K, woll cut A H in P, take the diſtance N P, andſefting 
one fte of the Compaſſe in A. with the other in A B mark 
Q : againe,taking the diſtance F N,andletting one fate in 
A, tatze the line AS: againe make the line ST cquall to the 
diſtance? 1, opening your Compaſſe to the diſtance 10. 
ſetting one fote in C. with the other in the limbe mark 4, 
the circumference C 4 is the diſtance ſought, This cen- 
ſtruction is generall, but in ſome caſes may be abzidged : 
fo2 if the Altttudes were eguall, it ſhould ſuffice to applie 
the diſtance N tn the lime without any moze adoe: if 
both were in one Azimute betweene the Hoꝛizon and the 
Zenith, as E F being the greater, and FL the leſſer, the 
diſtance ſhoult be L E: but if the Zenith were betwene 
the height, whereof EM were the one, laying a ruler on 
M and A, it would cut the limbes beyond A in 6.then tos 


— — taking the other height 6.1. the diſtance ſhall 
68. 


The ſixt Concluſion. 


In any Countrie vnknowne to finde the Diameter 


of the Parallel of the Sunne, or any vaknowne 
Starre. 


1 times in ene day, oꝛ foz any Starre in the nigbt, 
take the heigh: and diſtante of the Ayimute from any 
certaine poynt, whereby ou map haue the diſtance of e⸗ 
uery Azimute from other, by the fozmer concluſion: take 
the diſtance of the poynts obſerued one from another, 
which let bee C6.6BandBKof thꝛe lines cquall to the 
thoꝛds, of thoſe cirtumferences, make a triangle CBA 
and about it deſcribe a circle A B C, whoſe Diameter A & 
is the Parallels Diameter, 


The 
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The ſeuenth Concluſion. 


The Diameter of the Sunnes, or any Starres parallel 
being giuen, to finde the declination. 


Con either ſide applie a diſtance equall to A C, 
asC1,C2, bpon & 2 aruler lapd, will cut A C in R: 
2 


E vpon 
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vpon R, as a center at the diſtance A R, deſcribe a ſemf- 
circle AB C (a ſemicircle thus deſcribed, hauing one angle 
in the center A, and his Diameter the Semidiameter of 
the limbe,as A C ts, ſhall hereafter be called the Synicall 
arch ol the limbe) . Row from C towards D apply at 12 a 
diſtance equall to A C;the Parallels Diameter giuen, vp- 
on C and 2. laving a ruler it will cut the Semicirtle ABC 
in D, then laying a ruler on A and D, it will cut the limbe 
in 5. 5 C1s the dcclination ſought foz, In the Sun pou 
mayknow, by the time of the pere, whether it be No2-» 
therly o2 Southerliy, and to what quadꝛant it belongeth, 
ſaning when he is nere the Tropickes, o2 Cquinogiall 
ſections : foꝛ diſtinguiſhing thereof, make your obſerua- 
tions two,o2 thꝛœ, oꝛ foure ſundzie dayes : then the Sun 
being about the Tropickes,comparing two obſcruattons, 
il the declinatton encreaſe, the firſt obſcruation was be- 
foe it came to the Cropicke: but if it decreaſe, the ſecond 
was after it came to the Tropicke, the Tropicke will 
ſhew Roth and South, from Aries by Cancer to Libra 
Noꝛtb, from thence by Capricornus to Aries South. About 
the Cquinoafall ſections, if the declination cncreaſe, the 
Dunne is paſt the ſection : it it decreaſe, it is not come to 
it, and ſo yon may know certainly vnto which quadzant 
the declination belongeth, You may finde whether the 
Starre yon obſerue, det lneth No2th oꝛ South, thus:Pb- 
ſerue tw Starres, of which by marking the ſttuatton of 
Charles wayne, and the Pole farre, pou may determine 
the moze Dcutherly, oz the moze No2therly : then if pon 
finde thetr declmat ions equall, the moze Doutherly hath 
South declinat ion, and the moze Noꝛtherly, Noꝛth de- 
clination: but if they be vnc uaii, the moꝛc Doutherly, be 
ing lelle, it declineth Soulhward: but if it haue the grea⸗ 
tet declination, the moze Roꝛtherly declineth Rozth, 
which ts to be vnderſtode of obſernations taten on this 
Noxthſide of the Equinociall : but you may make this 
doariae generall, thus: It that whichs avrclt the 
en 
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den pole be leſſe it declineth toward that pole: if greater, 
then that, which is nerer the apparant pole, declineth 
toward the apparant pole. This diſtiction ſhall not al- 
waics be pꝛetiſely obſerued hereafter, 


T he eight Concluſion, 


The declination of the Sunne, or any Starre being 
giuen, together with the Azimute and anic 
. finde the Meridian height. 


Ct the circumferences EF, C G. be made either of 
them equalito the height giuen,and layinga ruler on 
Fand, it will cut A B in P: make the circumference EX 
cqaall to E F,and laping a ruler on P and X, it will cut AE 
in V vpon Y, as a center, at the diſtance Y A, deſcribe a 
ſemicircleR V A (a ſemicirtie thus deſcribed,haning one 
angle in the center A, and the Diameter equall to the ſe- 
mi diameter of another circle, as RA tquall to FP, which 
is the ſemidiameter of the circle, whoſe Diameter ts the 
diſtance FG) this ſemicircle ſhall be called the Spnicall 
arch of that line, oꝛ diſtarce,as RV A is the @ynical arch 
of the diſtance F G, Let the diſfance of the Aztmure from 
the Eaſt, and that in this figure South ward, be the ctr- 
cumference EW: vpon A and W, laping a ruler, it will 
cat the ſemicircle RV A in V, take the diffance R V, and 
ſetting one fote of pour Compaſſe in P, with the other in 
the line PE, marke a poynt O. Now let K L be the Dta- 
meter of the Sunnes parallel, and diuide K L ſo in O, as 
the greater ſegment O L may be to OG, the greater ſeg- 
ment of FG, ast O, the leſſer ſegment of FG, is to the 
leſſer ſeg nent K O dow this map be done ſhall be taught 
hereafter ;') then opening your Compaſſe to the length 
of tde ſegment lying toward the quadꝛant E F B as namo⸗ 
ly to O K, ſet one fate in O, and 7 the other marke — 
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the quadzant E F B the poynt K, the circumference E K is 
the Peridtan height. 

A Lemma, 


Bet werne FO and OG, by r3.P, 6.take a meane pꝛo ; 
poꝛtionall H N, and to that meane pꝛopoꝛtional giuen, in 
K L finde the two extremes, Kk O, OL, by the addition of 
peletarius to 13. P. 6. but in the Engliſh Cucly de the figure 
is dzawne wong, the demonſtration diſtozted:you map 

your ſelfe in the ſame authoz, where 17, p. 10, pou 
haue out of Campane the ſame matter truly pꝛopounded. 


T he ninth Concluſion. 

In any Countrie vnknowne, two different heights 
with the Azimutes of the Sunne, or any knowne 
Star being giuen, to finde their Meridian height, 
and declination. 


LA. two heights giut be E E, and E H, make C Ge- 
qual to E E, and CI equall to E H, dʒaw the lines FG, 
and Al, cutting A B in the poynts P x N: let the ſemicirtie 
RVA be the Spnicall arch to E G, and 8 T A, the Synical 
arch to H I. Pozeouer, let EW be the diſtance of the Azt- 
mute, belonging to the height EF, from the Caſt South, 
and EX, the diſtance of the Azimate, belonging to the 
beight EH: likewiſe from the Eaſt South, a ruler layd 
on A and W, will cut theſemicircle R VA in V : take the 
diſtance RV, and ſetting one fate in P, with the other in 
PF marke O: againe, laping a ruler on X and A, it wil cut 
the ſemitirtle T A m T: tate the diſtance S T, and ſetting 
ane tote in N, with the other in the line N H, marke a 
popnt M: vpon M and O laping aruler, dꝛa w the line 
K MOL, which is the Diameter fo the parallel of decli- 
nation, whereby pou may know the declination, and EK 
is the Peridian height. 
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T hetenth Concluſion. 


The Meridian height & declination of the Sunne, 
or any Starre being giuen, to findethe latitude. 


Irſt you mult know whether the height be Noztherly 
oʒ Doutherlp, which Nonnius thinketh the magneticat 
| Index, 03 Compalls will hewe ny, — 
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novgh : Clauius determineth ofit, by marking on what 
hand theriſing oꝛ Eaſt ſide of the Þo21zon is: but in the 
night it may be certainely knowne , by toking vpon the 
| ſtarres about the Nozth pole, then muſt pou marke, whes 
it ther alter the height taken, the Starre grow higher, oꝛ 
4 lower. Now let the Peridian height being Douthward | 
and higheſt, de E K, from K towards the pole, which the 
declination reſpecteth not, as if the declination be Nozth, 
then Donth ward : if South, then Nozthward : and here | 
ſuppoſing tbe declination Nozthward, from K towards 
E, it muſt be taken, as K Z, thecircumference ZK B U 
the latitnoe, if the height had bene lo welt, the det lination 
ſhoulo haue bene taken at the other ende of the parallels 
Diameter, bet wene B and C, foz ſo it ſhould haue bene 
aboue the Hozizen wholp. 


The elenenth Concluſion. 
The declination of the Sunne or any knowne Starre 


| | being giuen, ina Countrie of knowne latitude, 
to find the Meridian height. | 


| F the complement of the Starres declination, oꝛ the df- 
| ſtance from the Pole be leſſe then the latitude , there be 
| two Meridian heightes, one higheſt, and the other loweſt. 

Let the latitude gtuen, be K Z, and let the declination be | 

Z K, opening pour Compaſle to the diſtance BC, kepe 

one fotein B, and with the other towards K, marke in | 

| the lymbe the point E, the circumference EZ K, is the 

1. Peridian height, 


T he twelfth Concluſion, 
The Meridian height of the Sunne, or any Starre 
being giuen, ina Countrie of knowne latitude, 
to finde the Declination. 


Et EK be the Meridian height, opening your Com- 
paſſe to the latitude ginen, ſet one fote in B, _—_— 
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the other from the pole, marke in the lymbe the point Z: 
Z K is the det linatton ſought fo2, taking denommatton of 
that Pole, bet werne which, and Z, it is placed. 


The thirteenth Concluſion. 
In a Countrie of knowne latitude, the declination. 
and height of the Sunne or any knowne Starre 
being giuen, to finde the Azimute. 


. the height giuen be E H, make the circumference 
CI cquallto E H, and dzaw the lyne H |, and let $ 
T A be Spuicall arch of the lone HI, let the l titude gi⸗ 
uen be BZ. vpon Z and A lapingaruler , it will cut the 
lymbe on the other ſite in Q, make eyther of the circum· 
kerences Z K, Q L cquall to the declination giuen, and 
laying a ruler on K and L, it wul cut NH in M: with 
pour compaſſe take the diſfance N M, and ſetting one fort 
in S. in the ſemicircle ST A take with the other fot a potnt 
IT. vpon A and I lavingaruler, it will cut the lymbe in X: 
the circumference EX is the diſtance of the Azimnte 
from Caſt, oꝛ Weſt : Sonthward, becauſe M fell in the 
quadzant B Z E, whercas if it had fallen in the quadꝛant 
BIC, it ſhould haue bene Noꝛth ward, whether it be to 
be accompted from Caſt oz Meſt, the riſing in height, oꝛ 
decreaſing will ſhew. 


T he fourteenth Concluſion, 
Ina Countrie ot knowne latitude, the Azimute and 
declination of the Sunne, ot any Starre becing 
giuen, to finde the height. 


Et KL be the Diameter of the parallell of decli⸗ 
nation, cutting AB the axis of the Þoztzon m, 
and let BD, be equall to the Azimnutes diſtance from the 
Eaft,oz Weft towards the South taken in the quad2ant 
BE, M were Nozthward, it were to be taken in the 
F quadzant 
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quadzant BC: betw ne O and B take auy point r; and 


make the ctrcumference-D 3 equall to 1 B, laptng 
vpon; and 1, — O, then making — 


D 


to a O, vpon O and p, laping aruler,dzawthe line p OE, 
a rulet lapd on A and D, will cut O 2 4: in PF take à 


ine erna to the a A 43 then Een a rl 
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6, it will cut the lymbe in H , the circumte⸗ 
rence E FH is the height deſired. In ſome caſes this con- 
ſtrua ion will not be contayned within the lymbe, but it is 
generally true. 


T he fifteenth Concluſion. 
Ina Countrie of knowen latitudethe Azimute,and 
_ of the Sunne, or any Starre being giuen, 
to ade the declination. 


Et BZ be the latitude giuen, and let the altitude be 

E H, make CI equall to E H, and dꝛawe the line HI, 
cutting A B, in N: let the diſtance of the Azimute from the 
Eaſt beE X; and let 8 TA be the Spnicall arche of HI: 
now laying aruler on A and X, it will cut ST AinT,cake 
the diſtance S T, and ſetting one foote in N, with the other 
in N H, becanſe the Azimuce is South ward (otherwiſe in 
N 1) take a point M, vpon M and A laying a ruler it will 
cut the limbe in 5, make Q 7 equall to Z 5, dzaw the line 
A 7,make As, equal to A M,vpon M and8,lavingarnler, 
dꝛaw the lyneK M 8 L, the ctrcumferente Z K, oz QL, is 
the declination ſonght. 


The ſixteenth Concluſton. 
The Sunnes declination being giuen, to finde his 
place in the Zodiacke. 


Et EH be the ©umnes greateſt declination, videl. as 

I ſaid in the firſt ſeuion, to berecetued vpon their cre- 
dite, which by obſeruation made with large inſtruments, 
affirme it in this our age to be 23. degrees, o. minutes: 
dzaw the line AH, and let eyther of the circumferences, 
EF CG, beequallto the declination ginen, vpon F and ( 
luying a tuler, it will cut A Hin K: in EM A the Synicall 
arche of the lymbe,apply from E at M a diſtance cquall to 
AK, vpon Mand Alap a tuler, 33 
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in O, acircumference taken in the quadzante, to which 
the declination belongeth, from the nert Cquinodtiall ſe⸗ 
dion, equall to EO, as EO in the quadꝛante D E,ſheweth 


the place of the Dunne, accounting lrom E, the beginning 
of Aries by B and C, to O. 


T he ſcuenteenth Concluſion, 
Another way to finde the Sunnes place by his de- 
clination giuen. 


Vu I, and H, the Sunnes greateſt declination rec- 
koncdfromE, and C, lay arulcr, which will cut the 
line A Bin P, vpon A as a center, at the diſt ance AP, de- 
ſcribe acircle QPR: now let either of the circumterences 
EE, C G be equall to the declination giuen, vpon E and G 
lap a ruler, which will cut the circle QA R in 8, and like- 
wiſe on the other ſide in W, but tmagining the declination 
to appertatne to the Quadzant E H B,takeS, the point in 
it, and vpon $ and A laying a ruler.it will cut the lymbe in 
T,ceckoning from E the beginning of Aries to I, you haue 
the Sunnes place you ſought foz. 


The eighteenth Concluſion. 
The Sunnes place inthe Zodiacke being giuen, to 
finde his declination. 


Kom Etowardes D take a circumference E O equall 
tothe Sunnes diſtance from the Equinca tall ſedion, 
that is neareſt to his place, and let EM A he the Spnitall 
arche ol the limbe, E H, C I equall to the Sunnes grea- 
teſt declination, and dzawe the lines HA, Al, then 
laying aralcr on A, and O, it will cut EMA in M: make 
AK cquall to the diſtance EM, and A V cquall to A K, 
then laping a ruler on K and V it will cut the limbe in F, 
and G, eyther of the Circumferences E F,C G, are the de⸗ 

clinat ion ſought foz, 1 
4 
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T he nineteenth Concluſion. 
Another way to finde the Sunncs declination by 
his place giuen. 


Pon I the Sunnes place, and A lap arnler, which 

will cut the circle QPR in S: make the circumfc- 
rence RW, cquall to QS, and laying a ruler on S and, 
it will cut the limbe in Fand G, either of the cirtumſeren 
ces E E, o; C G is the declination ſought foz. 


T he twentith Concluſion. 
The Sunnes declination being giuen, to finde his 
right Aſcenſion. 


Ct eyther of the cirtumferences E F, and CG, be equal 

to the Sunnes declination giuen, vpon G, and F lap⸗ 
ing a ruler, it will cut A H in K, and B A in X, let VL A be 
the Synicall arche of the diſtance FG and from Y to L ap- 
plie in the Semicircle Y L A, a diſtance equall to X K; vp- 
on L and Alaping a ruler, it will cut the lunbe in N. In 
the quadꝛant, to which the declination belongeth, from 
the nert Cquinociall ſection, a circumference taken equall 
to EN. as ¶ N in the quadꝛant END, ſheweth the right 
aſcenſion from E by B to N. 


T he 27. Concluſion. 
The right aſcenſion of any point in the Zodiake be- 
ing giuen, to finde the Meridian angle. 


Et E O be equul to the d1ſfance of the right aſtenſton 

fro the neareſt Cquimnocial ſeaton, vpon A Oa ruler 
laid will cut EM At. eSpnical arche ofthe lumbe in M, in 
the lines H A, Al take A K, ano A V cquall tothe diſtance 
E M, vpon K V, laping arvirr,tt wit cut ABinX:inYLA 
the Spnicall arch ot the distance F O applic at Z, from A 
F 3 à d. ſtance 


tutteth 


* 


in 4, the circumierence E 4 is the Peridian 


equalltoXV, à ruler laid on A and 2 


a diſtance 
the lunbe 


angle, 
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The 22. Concluſion, 


The right aſcenſion of the Sunne being giuen, to 
finde his place in the Zodiacke. 


Et EO be equall to the right aſcenſions diſtance from 
the neareſt Equinoa tali ſection,and make D ; equall 
to DO and di iu the line Oz, let the Peridian angle ta» 
ken by the fozmer concluffon be E 4, and make D r equall 
to D 4 Aruler laid vpon the pots 4 and q will cut & D in 
y, open vdur compaſſe to the diſtante Ay and kerping one 
foot in A, with the other towards 3. in the line Oꝛ, marke 
a point 6, a ruler laid on A and 6, cutteth the i mbe in 2, 
the circumference C 2 ts equall to the diftance of the 
Sunnes place from the Equinociallſeaion, in the qua-s 
dzant, wherein the right aſcenſion was. 
| The 23. Concluſion. 

The Sunnes right aſcenſion being giuen,to finde his 

declination. 

Nom D andBtowwardes E, take cirtumferentes DO, 

BT equall to the diſtance of the right aſcenſion from 
the neareft Equinoiall ſection, t laping a ruler on O and 
I, it will cut the lines AE, AH inthe points B Q_: in 
AB take A D, equall to the diſtance B A, and dzawe the 
une D C, in it take a line C 8, equallto C A, and then ta- 
king the diſtance A8, ſet one foote of pour compaſle in E, 
and with the other in the quadꝛant EB, marke a point E, 
the circumference E E, is the declination ſought foz. 


T he 24. Concluſion, 
The declination ofany ſtarre being giuen, with his 
latitude, which neucraltereth,to finde his longi- 
tude or place in the Zodiacke, 


Et L be the pole of the Zodiacke, B the pole of the 
wozide, and make the-curcumferences LH, LIe⸗ 


48 A new handling of 
quall to the complement of the latitude giuen, that is, 
let them be equall to that pozrton ofa quadzant , whereby 
it exceedeth the latitude, dzaw the line H 1, Againe let ei⸗ 
ther of thecircumferences EF, CG be cquall to the decli⸗ 
nation ginen,a ruler laid vpon F and C, will cut H Jin K: 
- againe a ruler laid on A and L, willcutitin M: with your 
compaſle take the diſtance MK, 4 inthe ſemicircle 6N A, 
which is the Synicall arch foꝛ the line H 1,from 6 apply at 
Na diſtance equal to M K, a ruler laid vponÞ points A N, 
will cut the limbe in O: a diſtance equal co EO, applped in 
the quadꝛant C D, to Iſappolc the declination be- 
om Cthe Cquinogiall ſection,vnto P, ſheweth 

in the Zodiacke fromEbyB to P the place of the ſtarte. 


The 25. Concluſion. 
The declination of any ſtarre being giuen, with his 
latitude, which neuer altereth, to finde the right 
Aſcenſion thereof. 


S befo:e let L be the pole of the Zodiacke, B, the 
pole ot the wozld, L I, LH, the complements of the 
ffarrcs latitude, E E, CG, equall to the declination, dꝛaw 
the line II, and lap a ruler on Fand G, which will cut 
AB m and H I inK;let the ſemicircle AR $ be the ©t- 
nicall arch foz the diſtance F G, and from $ in the ſemicir· 
cle ARS,applic at R a diſtance equall to the diſtante QK, 
a tuler laid on R A, will cut the lumbe in I, the diſtance, 
IT, in the quadzant, to which the declination belongeth, 
applied from the Equinoctiall ſeaion, ſheweth in the E⸗ 
gqumoa tall the right aſcenſion ſought foz, 
The 26. Concluſion. 

The longitude and latitude of any ſtarre being gi- 

uen, to finde thedeclination and right Aſcenſion 


thercof. 


Et the poles 4 latitude be as befoze, 4 let E O be equal 


to the diſtance ol the ſtars place from the neareſt C- 
quinociall 
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quinoctallſection:aculerlaſd on A and O, will cut the Cir: 
tumlerence 6 NA, which is the ſynical arch to the line HI, 
in the point N; againe a rulcr lade on A L, will cut HI 
in M, take the diſtance oN, x ſetting one ſoote in M, with 
the other towards J, if the place be nearer the pole B, oz 
towards H. if ncarer D, but here ſuppoſing it nearer B, in 
MI marke K, vpon A and Klaping a ruler, it will cut the 
limbe in V, make the circumference B W equal to B V, and 
dzawthe line AW, and in it make AX cquall to the di⸗ 
ſtance AK, a ruler laid ou X and K, will cut the lymbe in E 
and G, and the line A B in Q, eyther of the ciccumteren⸗ 
ces EF, CG is cquall to the declination. Now in the ſe» 
micircle SR A, which is the Sinicall arch foz the diſtance 
FG, apply a diſtance equalltoQKfremSto R: vpon A, 
and Rlaying a ruler, it will cut the lymbe in J, the tir⸗ 
cumference CI is the diſtance of the tight aſcenſton, from 
the Cquinociall ſection, taken in the quadzant , to which 
the longitude belongeth, 


The 27. Concluſion. 


The declination and right aſcenſion of any ſtarre 
being giuen, to finde the longitude and latitude 
thereof. 


Hts diffcreth not in woꝛking from the fozmer, onelie 

change the names, let L be the pole of the wozlbe, B 
the pole of the Zodiacke, H Iioyneth the complements of 
the declination ginen, E O is equall to the diſtance of the 
right aſcenſion, from the neareſt Cquinociall ſectton, 
6 NA the Spnicallarchfoz HI, is cut in N by aruter laid 
on O and A, make M Kequallto 6N, vpon A and K a ru⸗ 
ler laid cutteth the limbe in V. þ circumferences BV,; 
being equall, and the line A W d2awen, A X muſt be made 
equallto A K, a ruler lying en X and K cutteth the limbe 
in Fand C, ſo either of the 9 EF, —_— 


quall to the latttude ſonght foꝛ. In the Dynſcall arch of 

— a diſtance to M K applyed from 

then a ruler laid on A and R, cuttetb the limbe 
22 rye CT the viffance of the longitude, from the ne | 
eee tahen m the quadzant, to which | 
right aſcenſion velongeth. 


The 
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T he 28. Concluſion. 
The longitudes and latitudes of any two ſtarres , or 
any two places in the earth being giuen, to finde 
the diſtance of the one from the other. 


F they be both on one ſide of the Cquinodiall, oꝛ of the 

Eclipticke what caſc ſoeuer fall ont, you ſhall take their 
latitudes, as beights aboue the Hoꝛizon, and the difference 
of their longitudes, as the diſtance of their Azimutes; by 
which wozking,after the 5. Concluſion, you ſhall finde 
their diſtance: but if one be on the one ſide ol the Equino⸗ 
aiall,and the other on the other, oꝛ, of the Eclipticke,then 
if they differ not in longitude, from E towardes B. take 
one latitude E L, and make L K cquall to the other lat(- 
tude, the circumference EK in the Equinoaiall ſheweth 
their diſtance. If they differ in longitude a whole ſemicir 
cle, from E towards D take EM one latitude,andlaping a 
rulcr on M and A, it will cut the limbe on the other ſide in 
6,take 6 1, the other latitude, and from Eto 1, in theC- 
quinoc tall, yon ſhall finde the diſtance: but let the diſte⸗ 
rence of thelongitudes be E H; and dꝛawe the line AH, 
tet the cfrcumference FE be cquall to the greater latitude, 
H Ito the leſſe, then making E G equall to E F, and HK e. 
quall to HI, vpon Fand Ga ruler laide, will cut A E in N, 
likewiſe laide on 1K, it will cut H A in P. Inthe line AB 
take AQ equall to the diſtance N P, und in A C make A $ 
equall to EN, and S W cquallto1P, in the quadꝛant C D 
from C vnto z applie a diſtance equall to QW, the Cir- 
cumference C 3, is the diſtanct ſought foz, 


| T he 29. Concluſion, 

The Latitudes and diſtance of any two Statres, or a- 
ny two places in the Earth being giucn,to finde 
the difference of their Longitudes. 

=> the places firſt be on the one ſide of the eclipticke, 


ts Ee Pann 
2 | 


* 
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let the greater Latitude be EF, the leſſer EL; make the 
CircumferencesE G equall to EE, and EM equall to E L, 
then laying a ruler on F and G, it will cut A E in N, and 
laide vpon Land M, it will cut it in O, make AS equall to 
NF, and S Vequall to LO, then opening vour compaſſe to 
the diſfance C 4, ſet one fte in V, and with the other 
marke Qin the line A B, taktng the diſtance AQ. ſet one 
ſote in N, and with the other deſcrtbe an arch at P, then 
opening vour compalle to the diſtance A O, and kæœ ping 
one fte in A, with the other croſle the arche at P, a ruler 
laide on A and P, cutteth the limbe in H, the Circumfe- 
rence EH is the difference of their Longitudes: when 
the Circumferences meetein the line A, thep differ not in 
Longitude, other wiſe the conſtruction is generall in this 
caſe, But if one be onthe one ſide, and the other on the o⸗ 
ther, then muſt you make 8 W equallto LO, and opening 
pour conpaſſe to the diſtance giuen, which ſuppoſe were 
C 3, ſet one fate in W, and with the ather, in the line A B, 
marke the poynt Qand then on N, as a Center at the di⸗ 
ſtance AQ, deſcribe an arch at P, which being croſſed with 
another arch, deſcribed vpon the Center A, at the diſtance 
AO, a linedzawne from Aby to H,ſheweth E H, the difs 
ference of their Longitudes. 


The 30. Concluſſon. 

The Longitudes and Latitudes of any two Starres, 
or any two places in the Earth being giuen, to 
finde the angle of Poſition, or the bearing of the 
one from tlie other. 


BY the Longitydes and Latitudes you map finde the 
diſtance, and fir{tlet both the Latitudes be onthe one 
fide of the Eciipticke, 02 theEquinoctiall, x their diſtance 
leſſe then a Quadꝛant, as B L, and EF the Latitude of the 
place from which the other beareth; the complement of the 
other place whole poſition is ſought C 4, make EQ | 


— —ͤ—H — — 
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to E F, and E M equall to E L, which is the complement of 
the diſtance BL, that is giuen: laying a tuler on G and E, 
it will cut A E in N, in A C take alne AS cquallto FN, 
then laying a ruler on L and M, it will cut A E in O, make 
SV equall to LO, Now take the diſtance C 4, which is the 
complement of the Latitude belonging to the other place, 
and ſetting one fote in V, with the other marke in AB, a 
popnte Q taking þ diſtance A Q ſet one fte ot your com⸗ 
paſſe in N, and with the other make an arch at P, then vp⸗ 
on Aas acenter, at the diſtance AO, deſcribe an arch at P, 
croſſing the fozmer, a ruler layde on A and l, will cut the 
limbe in H, and ſo E H is the angle of poſition ſought foꝛ. 
But it the diſtance be greater then a Quadzant, as fo2 ex⸗ 
ample DL, then making E M equallto L E, the exceſſe of 
the diſtance aboue a Quadꝛant, vpon L and Mlapa ruler, 
which will cut A E in O, then hauing taken in AC, a line 
AS cquall to the diſtance EN, take alſo in ðõ Ca line SW 
equall to LO, and the other Latitude being D z, take the 
diſtance C ſubtended vnder the complement thereof,and 
ſetting one kote in W, with the other marke in the line AB 
a poynt Q,opening your compaſſe to Þ diſtance A Q v pon 
Nas acenter, deſcribe an arch at P. which croſſed with ano⸗ 
ther arch deſcribed on p center A, at 2ᷣ diſtance AO, a ruler 
laid on A, and the croſſing at P, cutteth fromthe limbe the 
circumference EH, which is Þ angle of poſition ſought fo. 

But now let one Latitude be on the one ſide, and the o⸗ 
ther on the other of the Eclipticke, o Cquinoatall,and let 
the diſtance be lefſe then a quadꝛant, the muſt pon take the 
lines AS, and S V, as in the firſt caſe, but in ſterd of C 4, the 
complement of the other Latitude D 4, you muſt tak* 
ED 4,compounded of the Latitude D 4,and the Quadzant 
'ED,and opening your compaſſe to the diſtance E 4,ict one 
fote in V, then take a poynt in AB, and ſa pzoſecute the 
conſtruction as in the firſt caſe, 

But if the Latitudes being one on the one ſide, and the 
other on other ot the Wr cquinocial, Þ __ 

3 


Ds 


be greater then a Quadꝛant, then muſt von, as in the ſe⸗ 
cond caſe, make AS equall to FN, andS Wequallto LO, 
and taking the diſtance ED z, ſubtended vnder ED a 
Quadzant, and D 3, the Latitude giuen, and ſetting one 
fote of the compaſſe in W, with the other take a poynt 
in the line AB, and ſo p2ocede fozward as hath ben 
taught both in the firſt and ſecond caſe. uy 
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Ther. Cancluſſan. 


The Latitude of one Starre, or one place in the 
Earth being giuen, with the diſtance, and angle 
of poſition, or bearing towards another, to finde 
the Latitude of this other, and the difference of 

their Longitudes. 


Ct the angle of Poſition be equall to the Circumfe- 
4 rence HE, and let the Latitude giuen be EF, and the 
diſtance being leſſe then a Quadꝛant, let his complement 
be HI, make the Circamference EC equall to E E, and 
| H K cquall to HI, aruler laide on E, and G, will cut A E 
C in N: againe laving a ruler on I and K, it will cut A H in 
| in P, in the lime AB take AQ, equall to the diſtance NP, 
and in A C take a diſtante equall to Q, which being leſſe 
then a Quidꝛant, is the Latitude of the other Starre 03 
place, and on the ſame ſide of the Cclipticke, oz Equinoc⸗ 
ttall that the fozmer Latitude is: but if it had been grea- 
ter, then a Quadꝛant as E D 4,then ſhouldD 4 the exteſſe 
abone a Quad2ant, be the Latitude ſonght foz, and on the 
other ſide ofthe Eclipticke, oꝛ Cquinodtiall : thus hauing 
the two Latitudes by them and the diſtance giuen, you _ 
may finde the difference of thetr Longitudes. 

But if the diſtance be greater then a Quadzant, s 
6B Hig, then muſt pou take H I, the exceſſe of it, abone 
the Quadzant IB 6, and making HK equall to HI, and 
E Gequallto FE, the Latitude giuen. lap arnler on FG, 
which will cut the lune A E in N, and on IK, which will 
tut A H in P, then make A Q_cqualltoN P, and A Scquall 
to EN, and SW equal ta 1P, then in the lymbe from C, 
applie at 3 a d iſt ince equali to W the Circumfercnce 
C 2,being leſſe then a Auadꝛant, the Complement there⸗ 
of D 2, is the Latitude ſonght fo2 : but if it he greater then 
a Quadzant, as ED 3, then is D; the exteſſe of it aboue a 

Qnadzant. 


N * 
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Quadꝛant, the Latitude ſought, but on the ſide contrarie 


to the Latitude giuen, as it was on the ſame ſide being lefſe 
then a Quadzant. 


OA" Ä Mo et re 


Adnotandum. 


— in the firſt boke of his Geographie, Chap. ;. 
pꝛomiſeth with his Meteoroſcopium, by the Latitudes 
ol two places giuen, and the angle of Poſition to finde the 
diſicrente of their Longitude, which as Nonmus hath 
truly noted, cannot poſſibly by any inſtrument be perſoz- 
med,nonoz by any tables, though Regiomontanus Tabul. L 
prim. mob. Prop. 46. hath vndertaken if! this 31. Con⸗ 
cluſion erpzefletha generall truth, and Regiomontanus 
in his treatiſe de Meteoroſc. quite digrefiing from Ptolo- E 
mey, hath in like manner expꝛeſſed it. 


A Cantion. 


N theſe foure laſt Concluſions, following the conſtruc⸗ 

tion here ſet downe, the circle will not be ſufficient to 
containe the lines required, which yoa may belpe by the 
Spnicall arch of the lymbe, applying pour lines in the 
limbe from theconcourſe thereof and the @pnicall arc h, it 
would be too tedious to exempliſie all particulars, there- 
— foz ponr better vnderſtanding JI will onely ſet down 


The 32.Concluſion. 
Another way to ſinde the diſtance of two Starres, or 
places in the Earth, hauing their Latitudes, and 
the difference of their Longitudes giuen. 


Et the Semicircle ABC be the Synicall arch of the 
lymbe, and from the concourſe of it and the lymbe 
ens | 


D 5 


and 7 will cut theSemictrele ABC m Z, take the diſtante 
CZ, and ſetting one fotem A, with the other in the line 
AB marke a poynt X, againe making AS equal to FN, 
and 8 V equall to I P, applte from C to D a diſtante equal 
to VA, a tuler laid on CD will cut A B C in V, make TV 
equall to C V, and ſtom C in the arch ABC ayplie at B a 

0 diſtance 
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diſtance equall to TX, aruler layd on C B will cut the 


limbejn 4, the Circumference C 4 is the diſtance ſought 
fo; : the other caſes map be all handled aſter this fachion. 


The 33. Concluſion. 


The longitudes and latitudes of any three Starres, 
or any three places in the earth being giuen, to 
knowe whether they bee in one greateſt circle 
or no. 


Ake the diſtance betwene the firſt and the middle⸗ 
moſt, which let be E L. like wiſe between the middle⸗ 
moſt and the third, which let be L 1, and let the diſtance 
bet weene the firſt and the third be EG, now if EO be e⸗ 
quali to EI they be in one greateſt circle, otherwiſe not. 


T he 34. Concluſion. 


Any vnknowne ſtarre being ſcene, to find the right 
aſcenſion and declination of it. 


Hun thziſe obſerued the Azimute, and Almicantar 
oz height, yon map by the ſeauenth concluſion 
finde the declination of it, then take the diſtance of it, 
from any knowen ſtarre, by the declinations taken as 
latttudes and their diſtance, pou map finde the diffc- 
rence of their right aſcenſtons ,as the difference of their 
longitudes, which added oz ſubſtraded acco2dinglyfrom 
the knowen ſtarres right Aſcenſion, peeldeth the right 
Aſcenſion of the vnknowen Starre. Gemma Friſius 
is chapter anſwering this concluſion, includeth Co- 
metes, but their Pacallaxis being neglected, which heres 
gardeth not, neither his wozking noꝛ this concluſlon, no 
leſſe exact theu his woꝛking, can duelie perfoꝛme that her 
pꝛopoũdeth. Jn the Pon belives her Parallax, the ſwilt⸗ 

nes 


nes ol her motion, will be alſo a let, although Prolomeye 
Ahnag. lib. 7. c. 2. Regiomontanus in Epit. and Copernicus 
lib. i. c. vlt. by their Actrolabe oz Armill which Pappus 
Comment in 5. Alm. calleth Meteoroſcopion, take the 
pl:ce of the one to ſinde the longitude cf the ſtars, and 
perabuentute tbe methode vled ol Copernicus lib. 2, c. 2. 
ts fitter foz that purpoſe. 


T he 35. Concluſion. 


The latitude or amplitude of the Sunnes or anie 
knowne Starres riſing being giuen with their de- 
clination,to knowethe height of the Pole. 


O the land it is caſte to marke in what points of the 
Go2izon the Sunne oz anp ſtarre riſeth and ſetteth, 
and it is a common pꝛadiſe at Sea, to ſet the Compaſſe 
with the Sunne, at dis riſing, and going downe, the halle 
of the circunkerece intercepted between thoſe two points, 
is the amplitude of rifing, reckoned from the Meridian. 
In the Sunne about the Equinoatalt ſections ſome little 
errour may happen, which although M. Digges in Scal. 
Mathem. thinketh woztb the cozreaing, may in handling 
theſe common inſtruments be nothing regarded. But to 
the tonctuſton: let EF, and CG, be evther of them equall 
to the declination giuen, and dꝛaw the line F, let thecir⸗ 
tumſerence E H, be equall to the amplitude of riſing.coũ⸗ 
ted from the Caſt, a ruler laid on H, and A, will cut EIA 
the Synicall arche ofthe limbe in 1, with your Compaſſe 
take the diſtance EI, and ſetting one focte in A, with the 
other toward G, oꝛ F, it ſkilleth not which, take a poynt 
K, a tuler laide on A and K, will cut the lymbe in L, the 
tcirtumterence B L, is the height of the pole. 
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The 36. Concluſion. 
In a Countrie of knowne Latitude, the declination 
of the Sunne orany Starre being giuen, to know 
the amplitude or Latitude of riſing. 


Ct the Circumferences EF, CG be equall to the de⸗ 
clination giuen, and B L the height of the Pole, arnler 
layd en A and L, will cut FG in K, in EL A the Dpnicall 


arch ol the lymbe, applie from E to | a diſtance cquall to 


A K, and laying aruler on A and l, it will cut the lymbe in 
H, the circumference EH, is the diſtance of riſing from 
the Caſt Nczthward, if G F fall betwene the Cquinoc- 
tiall and the Nozth Pole Sonth ward, if betwerne the C- 
quinocttall and the Antarticke Pole, 
The 37. Concluſion. 
Ina Countrie of knowne Latitude, the Amplitude 
or Latitude of the Sunnes or any Starres riſing 
being giuen, to finde the Declination. 


Et BL be the height of the Pole, and dꝛawe the line 

AL, let the diſtance of the riſing from the Eaſt, be 
EH, aruler laid on & and H, will cut EIA, the Spnicall 
arch of the lymbe in l, take the diſtance El, and ſetting one 
tote in A, with the other in the line A L, marke K, then 
make B M equall to B L, anddzaw the line A M, in it take 
AN, cquallto A K, a ruler laide on N and K, will cut the 
lymbe in F and G; either of the Circumferences EF, C& 
are the declination ſought foz. 

The 38. Concluſion. 

In a Countrey of knowne Latitude,the declination 
of the Sunncorany Starre being giuen, to finde 
the Semidiurnall arch, or halte the time it conti- 
nucth aboue the Horizon. 

Et the height ofthe Pole be LB, either of the Cirtum⸗ 
terences EF, CG, cquall to the declination given, 
dzawing 


* - * . 
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B 
ls © 


D 

dzawing the line G F, on A and L lay a ruler, which will 

tut G E m K, take the diſtance OK, and ſrom R in RPA 

the Spnicall arch of © E, applie at P a diſtance equall to 

O K, a ruler laid on A and P, cutteth the lymbe in Q: if the 

| line FG be betwæne the Cquinogtall and the apparant 
pole, the Semidiurnall arch ſhall be BE Q but if it be be- 

| twene the Cquinoatall and the hidden Pole, the Semi⸗ 
93 dauc nal 
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tiurnall arch Call be QD, pon may caſilie ſ& in the beurt 
circle, what boures thepcontatne, 


LH Corollarie. 


f þ poynt Q. if the line G E, be betwane the appa⸗ 
rant Pole and the Equinogtall, ſheweth the tune 
of the tiſing: but il it be bet warne the hidden Pole and 
the Cqutacdaiall, it theweth the ſetting: if from C to- 
wards D,you take in tt e lymbe a diſtance cquall to EQ, 
that pe ynt will ſhew the letting, when E G 1s betwene 
the apparant Pole and the Equinodiall, and the riüng, 
when it is bet weene the hidden Pole and the Cquinoctiall, 


The 39. Concluſſon. 


The declination and Semidiurnall arch of the Sun, 
or any Starre being giuen, to finde the height of 
the Pole. 


Et the Circumferences EF, CG, be equall to the de⸗ 
clination giuen, and let BEQ, o: D Q be the Semi⸗ 
diurnall arch, a ruler laio on A and Q will cut R PA, the 
Synicall arch of the line G Fin P, make O K cquall to the 
diſtance RP, and laying a tuler on A and K, it will cut the 
lymbe in L, the Circumference B L is the height of the 


Pole. 
The 40. Concluſion. 


By two knowne Starres, whereof the one is in the 
Meridian,theotherin the Horizon,to knowe the 
height of the Pole or Latitude. 


Ct the declination of that which is in the Hoꝛtzon, be 
cqualltoetther ofthe Cirtumſerences EF, C G dzaw 
the line GF, cutting the Axis AB in O, and let RP A be the 


Synicall 
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Spnicall arch ol the line G E, and let the right aſcenſion of 
that, which is in the eridian, be diſtant from the neereſt 
Cquinoctiall ſection,ſomuch,as Q is from E; nowlaping 
a ruler on A and Q it will cut RD A the Spnicall arch of 
the line F in P, make O K, 03 ON, it ſailleth not which, 
cqualltoR P,arulcr laid on K and A, will cut the lymbe in 
L, the Circumſerence B L is the height of the Pole. 


The t. Concluſion, 
In a Countrey of knowne Latitude, the height and 
declination of the Sunne being giuen, to knowe 
the houre of the day, or what it is a clocke. 


Et the Circumferences EF, C G be equall to the de⸗ 
clination of the Sunne, and BL and DI the height of 
_ the Pole, make either ofthe Circumferences L S, I H, ec» 
quall to the height giuen, a raler lapd on Sand H, willcut 
Fin V, in RPA the Spnicall arch ot F G, applie from R 
to W, a diſtance equall to OV, aruler laid on A and W, 
will cut the lymbe in X. Befoze None the obſeruation 
being taken, and if the Aris of the wozld fall betweene V 
andthe Hoꝛizon, then in the quadꝛant CD,takingfromC, 
a Circumference equal to EX, vou ſhal haue Þ houte poin⸗ 
tcdfo2th, but it V fall bet wenne the Aris andthe Hoꝛtzon, 
then take in the Quadꝛant BC from C, a Circumterence 
equall to EX, and the houre ſhall be poynted out. Che ob⸗ 
ſeruation being talen after None, vou mult vic the Qua⸗ 
dzants E D and E in like manner. 


CA Caution. 


Ccanſe when the Sunne dꝛaweth ne&re the Pcri- 
dian, vou cannot perfeclie diſcerne, whether it bee 
befoze None, 0; after None, pou mult belpe that matter 
thus. Cake two Obſeraations with ſome pꝛetie diſtance 
vetweene, and if the laſt be greater then the firſt, then 
was 


64 A newhandling ing of 
was the firſt befoze None, but if the laft be leſſer, then 
was the laſt after Rone, 


The 42. Concluſion. 


In a Countrey of knowne Latitude, the Azimute 
and declination of the Sunne being giuen, to find 
the houre of the day. 


N the Azimute and declination giuen, vou may by the 

14, Concluſion finde the height thereof, that being 
had by it and the declination you ſhall by the fozmer con- 
cluſion finde the hower, 


T he 43. Concluſion. 


In a Countrey of knowne Latitude, the height and 
declination of any Starre being giuen, to find the 
houre ot the night. 


Et the Circumferences EF, CG, be'cquall to the 

declination of the Starre, dzawe the line E, cut- 
ting BA in O; let either of the Circumferences L B, D T 
bee the height of the Pole, and make the Circamferen- 
ces LS, T H equall tothe height giuen: on S and H lap- 
ingaruler, it will cut FG in V: in RW A applie from 
R to W, a diſtance equall to OV; und laping a raler on 
Wand A, you ſhall cut the lymbe in X, if the obſeruation 
be taken befo2e the Starre come to the Meridian, which 
vou ſhall know by the caution of the 41. Concluſion, 
then take a Circumlcrence cquall to EX on the one 03 
the other ſide of C, accozding to the falling of the poynt 
Vchewed in the 41, Concluſton, and ſo ſhall you haue the 
diſt ance of the Starre from the Meridian, oz the howze of 
the Starre, which imagine you finde to be poynted out by 


T: from I toward the poynt E, take a a 


2 


| | . 


IT EC, equall to the Sfarres right 

aſcenſton 

— B take a Circumterente & M — — 

2 aſcenſion, a ruler laide on A and M in the hawze cir- 
popnteth lozth the howze, L 
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T he 44, Concluſion. 
In a Countrey of — Latitude, the Azimute 
and declination of any Starre being giuen, to 
know the houre of the night. 


He Azimute and declination being giuen, you may 

by the fourtænth Concluſion finde the height, then 
by the height and declination by the fozmer Conclaſton 
vou map finde the houre. 


The 45. Concluſion. 


Any day of the yeare in a Countrey ofknowne La- 
titude, to finde the beginning, continuance, and 
ende of the Crepuſculum, that is, the dawning in 
the morning, and twy- light in the cuening. 


1 B L be the height of the Pole, and either of the Cir⸗ 
cumferencesE E, C G, equall to the declination of the 
Dunnes place foz the day giuen, dꝛaw the line FG,vpon 
A and L lapingaruler,it will cut FG in K, and the lymbe 
on the other ſide in T: from L and I take vnder the Þo2t- 
zon, that is towards C and D, the Circumferences LY, 
T Z of eyghtene deares aptece, vpon Z and Y lapinga 
ruler,it will cut FG in 2: in RPA the Synicall arch of 
FG, applie from R to P a diſtance equall to O K, agatne 
from R to 4 applie in R A a diſtance equall toO 2, now 
a ruler lapd vpon A and P, will cut the lymbe in Q but 
layd on A and 4, will cut it in 6, the Circumference Q 6 
in the houre circle will ſhewthe continuance of the Cre- 
puſculum. This added to the Sunnes riſing, which you 
are taught to know by the 2 8.Concluſton, Coz. ſhewetb, 
when it beginneth in the mozning, and added tothe fime 
of his ſetting, ſheweth when it endeth in the euening: 4 
nerd not tell ae eee 


che pl .nifph Te: 6 
of tho wunne, and brgiryeth in the euening with 9 
ing Bowne, 


T he 46. Concluſion, 
Ina Countrey of knowne Latitude any day-in the 
yeareat any houre aſſigned, to know the height 
of the Stinne. 


T2 BL be the height of the Pole, and the Circumſe 
rences EF, CG equall to the Sunnes declination ſo 
the day giuen, and let E X be the houres diſtance from ſire, 
on Xand A laying a rulcr, it will cut RP A the @pnicall 
arch of the line G F,in W: with your compaſſe take the di- 
ſtance RW. and ſetting one foot in O, marke in the line F 
Ga point towardG, it in the moꝛning it be befoze ſire, oʒ 
inthe euening alter ſire, but it it be after ſixe in the moꝛ⸗ 
ning, 0; befoze ire in the euening, then towards E, as here 
it is ſuppoſed in the mozning after ſixe, and i\ercfoze let it 
be V,on A and V laving a ruler, it will cut the lymbe in 5, 
make the circumference Ty, cquallte L 5 , and dia the 
line 7 A;inittake a line A; equal to A V, and laying aru- 
ler on V 3, it will cutte the lymbe in Sand Tl. either ol the 
circumferences LS, oz TH are the height deũtred. 


The 47.Concluſion. 


In a Countrie of known latitude, for any day of the 
yeere, tofinde in what AzimutetheSunncis in. 


N the fozmer concluſion pou learned how to finde the 
heightfo2 the time aſſigned, in the 1 ; - onclufion was 
taught dy the height and declination ginen in a tountrie of 
knowne latitude to finde the Aztmute, no ſo by theſe t wo 
concluſions pou map perfozme that, wyich is here pzo- 


Iz The 


Ina countrie of knowne Latitude any day of the 
yeareatany houre 
determinate point is 


Et the houre aſſigned be M, and from M by B Caſt: 
ward ns a circumference MB G equall to the 


% 


Q 


1 1 


to ew! how farany 
tfrom the Meridian, 


* 
; "=> 
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Dunnes right aſc enũ on fo the time ginen, againe from G 
by E take a circomference GE Tequall to the right aſcen⸗ 
fionof the point o2 ſtarre gtuen , the circumference TD 
— thereof fromthe Peridim, which you de⸗ 


The 49.Concluſion, 
In a Countrey of knowne Latitude at any houre aſ- 
ſigned any day of the yeere, to know the height 
ot any knowne Starre, 


Ake the diſtance of the point oz ſtarre at th* time gi 

ucn from the Peridtan, and ſo conſequently from the 
houre of ire, which let be EX, and let E F. C O beequall 
to the ſtarres declination, dꝛaw the line FG, cutting A B 
in O, then vpon A and X laying a ruler, it will cut R A, 
the Synicall arch of FG, in W, with pour compaſſe take 
the diſtance RW, and in the lyne FG from O towards ©, 
il the diſtance from the Meridian be moꝛe then ſire houres, 
but if leſſe then ſire houres, as here it is ſuppoſed, then to⸗ 
wards F take VO, equall to RW, then laving a ruler on 
A and V, it will cuttethe lymbe in 5, make the circumfe- 
rence Ty cquallto L 5 , and dzaw the lyne 7 A, therein 
take A 2 equall to the diſtance A V. and laping a ruleron 
Vand B, it will cut the lymbe in the pomts Fand G, ep» 
ther of the circuunferences E E, C G us equall to the beight 
vou deftre, 


T he 50.Concluſion, 


Ina Countrey of knowne Latitude at any houre aſ- 
Hynes any day of the yeare, to know the Azimute 
any 


B 


knowne Starre. 


N thefo:mer concluſion vou knaw how to finde the 
height koz the tune aſſigned, aud by the height and de- 
J3 clunatian 
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clination, the 13. concluſion will teach pon fo finde the A⸗ 
zumute as pon deſire. 


The 51. Concluſion. 


In a Countrie of knowne Latitude, to finde the dif- 
ference Aſcenſional, or the difference of the right 
and oblique aſcenſion of any poynt of the Eclip- 
ticke or any knowne Starre. 


Ct EW bethe height of the Pole, and let either of the 

WI, and WH be cquall to the com- 
plement of the declination ginen,dzaw the line Hl, cutting 
the Bozizon E C in V, andthe Aris ofthe woꝛld AW in 4, 
let 6 Z A be the Synicall arch foz the line H I, and therein 
from 6 to Z, applica diſtante equall to 4 Y, vpon A and Z. 
laping a ruler, it will cut the lymbe in 5, the circumference 
E ; is the difference Alcenſionall which pou require, 


The ga. Concluſion. 


Ina Countrey of knowne Latitude to finde the ob- 


lique aſcenſion of any poynt of the Eclipticke, or 
any knowne Starre. 


Et the right aſcenſion of the popnt taken by the 
20, Concluſion, be the Circamference EB G,accomn- 

ted from E, the beginning of Arics, and the difference aſ- 
cenſionall of the poynt, whole line of declination is H 1, let 
be E 5: now if H Ibe betwerne the apparant Pole and the 
Cquinoctiall, take from G towards E a Circumference 
G 1,equallto E 5, and EB i ſhall be the oblique aſcenfſon: 
but if H1 be betwene the Equinoatall and the hidden 
ole, thenfrom G towards C, take the Circumference 


3 equall to E r, and EG3 be the o als 
.— <5 d then ſhall Wang 


ce 
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A Corollary, 


F you adde a ſemicircle to the oblique Aſcenſion found, 

that is, i you lay aruler on 1,02 3 and A, it will inthe 
oppoſite quadꝛant E D,popnt out the oblique deſcenſion of 
the poynt, that is oppoſite to the poynt whoſe oblique Aſ- 
cenſion pon loke. 


Another C orollary. 


Ou map alſo finde the oblique deſcenſion of any point 

by this Coucluſton, if you adde, when here you are ap- 
poynted to ſubtrac,and ſubtract when you are appoynted 
to adde, 


The 3. Conclaſion. 


The oblique Aſcenſion of any poynt of the Eclip- 
ticke, or any knowne Starre being giuen, to finde 
the Latitude. 


Ct W be the Pole of the wozld, W1 and W H the 
complements of the popnts declination , dzaw the 
lineH1, cutting A W the Axis ol the woꝛld in 4, and let 
the difference Aſcenſionall (which pou map knowe by 
comparing of the right and oblique Aſcenſions) be E 5, a 
ruler layde on the Center A and 5, will cut 6 Z A the Sp⸗ 
nic all arche of the line H I in Z, in the line H'4, take Y 4 
uall to the diſtance 6 Z; then laping a ruler vpon A and 
„ it will cut the lymbe mn E, the Circumference EW is 
the height of the Pole, oꝛ the Latitude ſought foz+ 


The ga. Concluſion. 

In a Countrey of known Latitude, any day aſſigned 
to knowe what poynt of the Eclipticke is in the 
Meridian in the morning. 

Ake the oblique oſcenſion fo2 that poynt of the Eclip. 
ticke, wherc in the Sunne is that day which is 4 
n 
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ned, as koꝛ example the poynt V, then opening pour Com- 
paſſe to the diſtance B; C, ſet one fate in V, and with the o⸗ 
ther rom the Welt towards the Caſt, oꝛ actoꝛding to the 
ſucceſſion of the degrees 02 times of the Cquinogni:1l 
marke in the lymbe T, that popnt is the poynt of the Equt- 
noc1iall which is in the Meridim: now if by thez z. Con⸗ 
cluſton you take the popnt anſw<crable to that right aſcen⸗/ 
fin in the Eclipticke, it hall be the ſame that is in the 
Meridian. 


The 55. Concluſion. 


In a Countrey of knowne Latitude any day of the 
yeere, at any houre aſſigned, to finde what poynt 
of the Eclipticke is in the Meridian. 


Ct the right aſcenſion anſwering the dear of theC- 

clipt'c>e, which lerueth the day giuen, be EB V, ac⸗ 
counted from E the beginning of Aries now take the houre 
diſtance of the Sunne from the Peridian, which let be 
B WW: if the Sunne be not vet come to the Meridian, from 
V towards C, oꝛ from Weſt towards ECaft, accozding to 
the ſucceſſion of the degrees. of the Cquinontiall, take a 
Circumference V 7 cquall to BW, y hewcth the poynt of 
the Cquinontiall, thai is in the Meridian, the place of the 
odlacke anſwerable to the right aſcenſion, is alſo in the 
Meridien with it. But if the Sunne be paſt the Beridi- 
an, ou muſt take aCircumfercnce cquallts B W, contra⸗ 
rie to the ſucceſſion of the Cqumocttals degrees, as from 
V the Lircomference B V, and then the poynt ot the Eclip⸗ 
ticke, which anſwetcth the right Aſcenſion B, ſhall be in 
the Pcridian, and the ſame is to be vnderſt ode of the op- 


polite popnts, 


2 
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The 56. Concluſion. 
Ina Countrey of knowne Latitude any day of the 
yeere, to know what time any poynt of the Eclip- 
ticke, or any knowne Starre riſeth or ſetteth. 


Ake the oblique Aſcenfion of the poynt, which let be 

E BG, and the right Aſcenſion anſwcring the poynt, 
wherein the Sunne is the day ginen, which let be EBT, 
fromthe houre ot the Sunnes riſing accoꝛding to the ſuc- 
ceſſion of the houre circle, take a Circumſerence equall ta 
G T, and it ſhall poynt out the houre, when the Starre 
commeth to the Hozizon. 


The 57. Concluſion. 
In a Countrey of knowne Latitude to know with 
what poynt of the Eclipticke, any knowne Starre 
commeth tothe Meridian. 


Ake the right aſcenſionof the Starre, and then the 
poynt of the Zodlacke that is anſwerable thereunto, 
and that ſhall be the popnt wherewith the Starre tom⸗ 
meth to the Peridian, 
The 58.Concluſion. 
The oblique aſcenſion being giuen, to know the ſi- 
tuation of the Equinoctiall ſections in reſpe of 
the Meridian. 


12 the oblique aſcenſion giuen be EB 1, with your com 
paſſe take the diſtance B C, and ſetting one fate in 1, 
witb the other marke a poynt L, which is the papnt of the 

u in the Peridian: now foz as much as E ts be 
pond the Meridian, it is in the Meſt quarter aboue the 
Moꝛizon, if it had fallen betwerne L and 1, it ſhould haue 
ben in the Eaſt, the oppoſite ſcion is al wales in the op⸗ 
polite Quadzant. oY 
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T he 59. Concluſion, 

In a Countrey of known Latitude to know the Ho- 
rizontall angle, made by the Section of the Hori- 
zon and Eclipticke in any poynt giuen. 

19 the oblique Aſcenſlon of the poynt giuen, and by 

+ it finde the uation of e 

- 
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il the Sectſon be on the Eaſt ſide of the Meridian, takk the 
complements of the oblique aſcenſion, and the poynt gt- 
uen as Latitudes; the Sunnes greateſt declination is the 
difference of their Longitudes, and by the 30.Toncluſton 
ſeke thc Hoꝛtzontall angle, ag the bearing of the oblique 
aſcenſion from the poynt of the Cclipticke, that is inthe 
Hoꝛtzon, and ſo haue pou the Hon ont all ang le, dut if the 
Cquinontall Section be on the Meſt ſide, pon mult take 
the complements ta the ↄppoſite popats ofthe Eclipticke, 
and cbl:queaſcenſion, and with them wozlic by the Cons 
cluſica as ts afozelatde, 


To the Reader. 


Here remaineth foz perfecting this Section almoſt 
2.Concluſions moze, where many depend vp6 this 
pꝛobleme: viz. Ina Countrey of knawne Latitude, any 
oblique Aſcenſion being giuen, to finde the poynt of the 
Eclipticke Coaſcending, which pet J haue not found how 
to perfourme generally, otherwiſe then by taking ſuch 
belpe of an Eleipſis, as is vſed in the fouretenth Concluſt- 
on: in which manner of wozking the confruaion will 
very often ercede the compaſſe of the lymbc , fo2 which 
and ſame other cauſes J omitte it and the reſt at this pꝛe⸗ 
fent. Notwithſtandingif J percetue hereafter, that thoſe 
matters be much deſired, they (Hall be adioyned at 
the nert imp2efſion:themeane weile J muſt 
intreate the reader to take thus 
much in god part. 


The end ofthe ſecond Section. 
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THE THIRD SEC. 


TION OF THE NEW HAN D- 


LING OF THE PLANISPHERE; 
WHICH IS A SVPPLEMENT 
Organicall. 


© nan tk 


To make a Quadrant, whereby you may readilie 
know what Deg rees and Minutes are contained 


in any Circumference giuen. 


2 Pon the Center A, deſcribe a qua⸗ 
dzant ABC, whoſe lymbe you 
muſk dtutde, as the common man⸗ 
ner is, into 90. cquall parts oꝛ de⸗ 
” 4 gres, s euery degree into halfes; 
in the lymbe take the quantitie 
s of zo. degrees, which let be CD, 
and dꝛawe the line AD, In either 
ok the lines A D. oꝛ A C, take ſome 
reaſonable diſtance from the lymbe. as A E, oꝛ A Hand vp⸗ 
on the Center A at that diſtance, deſcribe the Circumfe- 
rence FE, then inlarging your compallc a little, deſcribe 
another Circumſerence, as vou ſee at E and E: againe, ope⸗ 
ning your compaſſe ſomewnhat larger, deſcribe another 
Circumference G H, then extending 02 contracting the di⸗ 
ſtance of pour compaſſe, deſcribe a Cittumterence nere if, 
as pouſe at G H. In like manner deſcribe two other Cir- 
cumferences lomewh at nere together, and diſtant from 


—__=__. 


OT. — — — 


Anew handling of 


78 

* XZ 

X P 
N 

4 


GH, as pou ſe at I K; and ſo make betweneEC,FD 30 
ſuch liſts, as pon (& at F E, & H and IK. Then take an 
arch of 59 degres, which pou mult diuide into 60 equall 
paris, the ſixtie part of which diuiſion, will diulde two de; 
græs into two vnequall parts:take Þ two degres nett D, 
and from that poynt towards D, take a Circumference e- 
quall to the greater ſegment pou made by diuiding 5 9 de⸗ 
grees in 60 parts, and vpon that poynt and the Center A 
laying a ruler, where it cutteth the lyſt next the lymbe, as 
that beneath LM is, dzawe a line, diuiding the lyſt be- 

neath 
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neath L. M, and from that deniſion applie ſo many degree 
in oꝛder, as the circumference will admit, till yon come ſo 
neare 1, as vou can. Then take 58 degrees, and deuide 
that ciremnference into 60 equall parts, the ſixtie part of 
this deuiſion,falling betweene two degrees deuideth them 
into two vnequall parts, againe taking 2 degrees next D, 
from that point towards D, take the greateſt poztion,and 
laying a ruler on that point and A, where it cutteth the ſe⸗ 
cond lyſt fromthe limbe, dꝛaw a line cutting that lyſt, and 
from that deniflon marke ſa manie degrees in that lyſt, as 
the reſidue of the circumference will recetue, then deutde 
57 degrees fo: the third lyſt. 56 fo; the fourth lyſt, and ſo 
the degrees in 82der,till you come to thirtic degrees, and 
the thirticth liſt, although if the limbe be deulded into halle 
degrees, the thirtieth lyſt,x the deniſion of thirtie degrees 
is needles, Hauing thus denided 2 © tyſtes,, in the ſpace 
without the quadꝛant to the ſide A C dzaw two parallell | 
lines including two ſpaces, g extend one circumference of 
cuery fit lyit to the vttermoſt parallell , in the ſpace next 
the ſide of the quadzant A C, at the lyſt next the limbe, ſet 
one, 02 t. at the next circumference extended from the 
fift lyſt ſet fine, oz 5 inthe ſame ſpace, vnder that which | 
is extended from the tenth, ſet ro, and ſo increaſing by 5 
to thirty, then deſcending in the ſecondſpace,at the fift tiſt, , } 
ſet , at the tenth 40, and ſo in oꝛder by 5 to 60; then map 
you thus vſe the quadzant. 
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To finde what degrees and minutes are contained 
in any circumference giuen. 


| Ver the center A,deſcribe inthe quadzant AB C, an 
arch NPO, hauing AN, the ſemtdiameter equall to 
| the femidiameter of the circumference giuen, x take from 
it, ſo manie degrees, that you haue a remainder lefſe then 

thirtie, that is take from it ſo mame times 30 degrees as 

you cau, and ii the remainder lefle then thirty, haue a poꝛ⸗ 

. tion 


* 
— — 
nn "ZINN . — — — - 
- 


— 


„ 


_ — — 


82 A new handling of 

tion of a degree greater then halle a degre&,taking that res 

ma#1es with pour compaſſe,ſet onefote in Q, and take 

QP «quail to pour remainder; then laping aruler on A 

and Þ, mat he the lyſt by whoſe deuiſion the edge paſſeth 

molt ex aulie, then in the vtter ſpace,onthe outſive of A C 

telling che numbers anſwering that lyſt , vou ſhall haue 

the number of minutes abeue the tuſt degrees, But if 
your remainder exced iuſt degrees by leſſe then halfe a des 
gra, then taking chat poztion with your compaſſe,fet one 
ſotc in N, and with the other marke P,making N P equall. 
to the circumference giuen, then laying a ruler on A, 1, 
mar ke the lyſt whoſe deuiſion is cut by the edge of the rn- 
ler, and then in the ſpace nert A C tell the number of that 
lyſt from the lymbe,the number ſo found is the number of 
miuutes, aboue the tuft degrees , If the ſemidtameter of 
the circumference giuen be greater, then the lemidtameter 
of the quadzant, vpon the center of the cfrcumference gi⸗ 
uen, deſcribe another, hauing the ſemidiameter equall to 
the quadzants ſemidiameter, + laping a ruler on the cen- 
ter, and the point giuen, marke where it cut the circumfe- 
rence, having the ſenudtameter equal to the quadꝛants ſes 
midiameter, and inſteed.of the circumference giuen,tranſs 
fer that circumference into the limbe of the quadꝛant, and 
then by it pꝛoſecute pour conſtruction, as is be ſoze ap⸗ 

pointed. Thus map pou make one quadꝛant ſ:rue inſt d 

of many vcd by Clauius in his Gnomonia and Aſtrolabe, 

and ſupplte with 30. diuiſions thoſe 60. which in his con⸗ 
ſtrucion of the like qaadzant ont of lacobus Curtius he 
appointeth. 

Cuay. 2. 

To deſcribe a triangle for enlarging or contracting 
of Scales, and aſſigning any parts, or proportion 
giuen in any rightline. 

1 — on the ont ſide of the quadꝛant, two lines pa⸗ 


ralle ll to A B, & deuide the cut ward ſpace into what 
number 
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number of equall partes yon will, which you may doe at 
pleaſure befoze you deſcribe the limbe ofthe quadꝛant, and 
in the ſpace nert A Bat euer fift deuiſton wꝛite 5, 10, 15, 
« ſo foꝛth, accozding to your number of deuiſtons, where- 
by ycu may readily tell from A, the parts contained in the 
deuided ſpace, then dzawing the line D B pou ſhall vie it 
thus. 


Tocut from arightline giuen any 
part appointed. 


Et the partes be theſe, which are contained in A 2, 

and make AR cquallto A 2, dzaw the line Re, now 
the line gi1en is either greater, o leſſe the Az:firſt ſuppoſe 
it leCſe, let it be equall to RV, make RW egquall to R, 
dꝛau the line W Y, now laping a ruler on R and 1, one of 
the perts contained in A 2, it will cut W Y tn X, the line 
X Y is contained in the line W Y, ſooften,as the line A 1, 
is contained inthe line A 2, But if the lme ginen be grea- 
ter then A2,thenmake AS equall vnto it, and AR equall 
to Az contapning the parts aſſigned, dzaw the lines 2 R, 
andin2Rtake 2 V cquallto A 1, one of the parts giuen, 
then laping a ruler on A, and V, it will cut S2 in T, the 
line 3 I is ſo often contamed in; S as 1 A is contained in 
A:: and ſo in both caſes pon haue cut off from the line gi 
ucn, the part which was required, 


A Corollary. 


F any pꝛopoꝛtion giuen in a right line as the p20po?ff- 

on thatis betweene 1, and 2 A, you map in lie man⸗ 
ner finde in any line ginen, foz both WY ts to XYeandST 
fol3,as2,1,isto 1A. 
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tion of a degree greater then halle a degre&,taking that re⸗ 

ma mes with pour compaſſe,ſet one ſote in Q, and take 

Q cquall to pour remainder; then laping a tuler on A 

and Þ, mat ne the lyſt by whoſe deniſion the edge paſſeth 

moſt ex aulie, then in the vtter ſpace, on the outſide of AC 
telling the numbers anſwering that lyſt , vou ſhall haue 
the number of minutes abeue the tuſt degrees. But if 
your tem under exceed iuſt degrees by leſſe then halle a de⸗ 
gra, then taking chat poztion with your compaſſe,fet one 
ltc in N, and with the other marke P,F making NP equall 

to the circumference giuen, then laying a ruler on A, 1, 

mar ke the lyſt whoſe deniſion is cut by the edge of the tu⸗ 

ler, and then in the ſpace nert A C tell the number of that 
lyſt from the lymbe,the number ſo found is the number of 
miuutes, aboue the tuft degrees , If the ſemidtameter of 
the circumference giuen be greater, then the ſcmidtameter 
of thequadzant, vpon the center of the cfrcumference gi⸗ 
uen, deſcribe another, hauing the ſemidiameter equall to 
the quadzants ſemidiameter, +4 lap ing a ruler on the cen- 
ter, and the point giuen, marke where it cut the circumfe- 
rente, hauing the ſenudtameter equal to the quadꝛants ſes 
midiameter, and inſked.of the circumference giuen, tranſ⸗ 
fer that circumference into the limbe of the quadꝛant, and 
then by it pꝛoſecute pour conſtruction, as is befoze ap- 
pointed. Thus may pou make one quadꝛant ſe rue inſterd 
of many vcd by Clauius in his Gnomonia and Aſtrolabe, 
and ſupplie with 30. diuiſions thoſe o. which in his con⸗ 
ſtruction of the like quadzant ont of lacobus Curtius he 
appointeth. 

Cu Ar. 2. 

To deſcribe a triangle for enlarging or contracting 
of Scales, and aſſigning any parts, or proportion 
giuen in any rightline. 

INxap on the ont ſide of the quadꝛant, two lines pa- 


ralle ll to A B, deuide the cut ward ſpace into what 
number 
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number of equall partes yon will, which you may doe at 
pleaſure befoze you deſcribe the limbe ofthe quadꝛant, and 
in the ſpace nert A Bat euer fift deuiſton wꝛite 5, 10, 15, 
« ſo foꝛth, accoꝛding to pour number of deuiſtons, where- 
by peu may readily tell from A, the parts contained in the 
deuided ſpace, then dzawing the line D B pou ſhall ve it 
thus. 


To cut from a right line giuen any 
part appointed. 


19 the partes be theſe, which are contained in A 2, 
and make AR cquallto A 2, dzaw the line Re, now 
the line gien is either greater, oʒ leſſe the Az:firſt ſuppoſe 
it leſſe, 4 letit be equall to RV, make R W equall to R, 
dꝛau the line W Y, now laping a ruler on R and 1, one of 
the perts contained in A 2, it will cut W Y m X, the line 
X Y is contained in the line W Y, ſo often, as the line A 1, 
is contained inthe line A 2, But if the lme ginen be grea⸗ 
ter then A2,thenmake A'S equall vnto it, and AR equall 
to Az contapning the parts aſſigned, dzaw the lines 2 R, 
and in Rtake 2 V cqualltoA 1, one of the parts giuen, 
then laping a ruler on A, and V, it will cut S2 in T, the 
line 3 I is ſo often contamed in S as 1 A is contained in 
A2: and ſo in both caſes por haue cut off from the line gt- 
uen, the part which was required, 


A Corollary. 


I F any pꝛopoꝛtion giuen in a right line as the pꝛopoꝰti⸗ 
on thatis betweene 1, and 2 A, yon map in likeman- 
ner finde in any line giuen, foz both WY is to XV ends T 
to I 3, a8 2,1, is to 1A. 
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Another Corollary. 

like manner vou map inlarge, — any Scale 
at plcaſure ; firſt taking the halfe,third, fourth. oz what 
part elſe you will of it, by this pꝛobleme, and then againe 
diuide that part ſo taken into the parts wheretnto the 
Scale is diutded, and by this Scale ſo contraaed pou may 
make a plat, whoſe ſides coꝛt eſpondent to the ſides of the 
firſt plat, ſhall be halfe oz a third oꝛ a fourth part, oꝛ any 
number pon firſt toke, lſkewiſe by the ſecond caſe pou 

map enlarge them at pour pleaſure. p 
ou 
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Pon map alſo diuide any line giuen into moze parts 
then are in the ſide A B, which how to perfazme with ſome 


cautions foz auoyding erroꝛ in mechanicall pzactiſe, J will 
reſerue till another edition. 


Cnare. z. 
Ofthe Meridian line, the variation of the Compaſſe 
and the height of the Pole, 
A lemma 
About a Circle giuen to deſcribe a 


Quadrant. 


I the Circle giuen be BCDE, Whoſe center let be 
A, and let the Diameters BD, CE be perpendicular 
one to another, then extending one of them, namely BD, 
make AG cquall to the diſtance B C, vpon G as a Center 
at the diſtance (B deſcribe an arch F E H, and from G dzaw 
two touch lines G L E, and GM H: J ſap that G FH isa 
Quad2ant, circumſcribed about the circle BCD E, vz. the 
lines FG,GH, + thecircumferenceF B N, do only touch it. 

If you make the ſemidimneter of the quadzant to ano⸗ 
ther line, as D B the Diameter of any circle giuen, is to the 
diſtance 3 C,ſubtendinga quadꝛant of the ſame circle, the 
exceſſe of the Dameter abaue that line, is the ſemidiameter 
of the cirt le to be inſcribed in that quadzant, 


The vſe and making of an inſtrument tractable as 
well at Sca,asat Land, wherein the ſhadow of the 
Sunne ſhall at one inſtant poynt out his magneti- 
call Azimute and height. 


Pon the center A, deſcribe actrcle B C D E, and by 

the fozmer Lemma, about it deſcribe a Quadꝛant 

FHH: and dꝛau the lines A L, A M parallell totbe ſides 

FG, and GH. then divide the lombe FB H into go degræs, 

beginning at E, this being done, cut out a circle * 
L 2 
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lee then the circle B CDE, but concentricke vnto it. 
Chen take an Iſoſcheles triangle G H O; hauing the angle 
at H aright angle, and either the ſides including it equall 
to the ſcmidiameter of the Quadꝛant, this triangle muſt 
be placed vpen the line G H, in ſuch manner, as the poynt 
g agree iuſt with the center of the quadꝛant, and ſo that 
the planes of the ſqquadꝛant and triangle be perpendicular 
one to the other: then mult there in ſome place of the line 
FC be ſet a ſtanderd oz plate (it will be beſt betwerne L 
and G ſo that one of the edges ſtanding tuſt vpon the line 
G F, be perpendicular vnto it, and the whole plate it ſelfe 
patallcil to the fozenamed reckangle triangle. On thts 
ſtandard, oꝛ ſome where in the triangle on that ſide, which 
reſpedeth E, vou muſt hang a plumbe line, and if vou will 
ſet another plate vpon FG, ſome where about E, making 
his ſection with the guadꝛant in the line G E, and alſo per- 
pendicular vnto the plaine of the quadꝛant, vou may by a 
plumbe line hanged vpon this plate, o2 ſtaudard, and the 
other plumbe line holde the quadzant G F H, both at Seca 
and Land p2cciſelie leneK with the Hoꝛizon. Beſides this 
pou muſt make a round boxe, hauing the circle in the bot- 
tome diutded into 360 degrees, oꝛ curry quadꝛant into o, 
as you like beſt, which bore muſt be faſtened vnto the qua⸗ 
dꝛant in luch manner, as the t wo Diameters croſſing one 
another at right angles, haue the one, one end directly an; 
ſwering the poynt L the other another end like wiſe p2e- 
cilelv anſwering tbe point Min the center of this bore, you 
mult ſet a pinne to bearea needle touched with a very god 
Loadſtone, making the needle of ſuch length, as it map 
freely play in the bare; this bore muſt be couered with a 
glaſſe to kœpe it from duſt and other hurt, as in dtals and 
compaſſcs is vied. Che ſtandards and the triangle may be 
ſo ſhouldered to the quadꝛant, that you may take them off, 
and put them on when von will; the manner how, T nerd 
not to ſtand vpon, euetv woꝛkem in can eaſily deniſe how, 
and alſo ſupplie euery particular circuniſtance in the = 

ng 
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king of this inſtrument required, which J very willinglie 
reterre to their handines and ſkill, onely J muſt warne 
them very carefullic to plate the triangle pꝛeciſely perpen- 
dicular to the quadꝛant, with the poynt of the acute angle 
agreeing with the center, and that the endes of the Dia- 
meters in the bottome of the bore, doe veryeracly reſpect 
the poynts L and M in the ſides of the quadꝛant, pon ſhall 
ble this inſtrument thus. Holde the quadzant by the 
plumbe lines lcuell with the Hoꝛtzon, and turne the tri⸗ 
angle towards the Sunne, till the ſhadowe of the plate oʒ 
Standard that is next G, doe fall pꝛeciſely vpon the line 
E, oꝛ (if pou will place it ſo) vpon ſome line parallell 
unto it, the ſhadowe in the lymbe of the quadꝛant will cut 
off, accounting from F vatoit, a circumference cquall to 
the height of the Dunne. At the ſame time if you marke 
the poynt M. and the circumference that is betweene it 
and the Sonth ende of the nerdle, that is the diſtance of 
the Dunne from the South of the Magnet, oz the Pag; 
neticall Aʒimute of the Dunne reckoned from the _ 
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By the iaſtrument now deſcribed, at noone tyde in 
any Countrey to finde the Meridian line, the va- 
riation of the Compaſſe,and (hauing the Sunnes 
declination giuen) the height of the Pole. 


Lthough it be a matter not very caſie to finde pꝛe- 
| ciſcly when it is none, oz the Sunne at the hyeſt, yet 
? map pon geſſe when it commeth ſomwhat nere it, as it is 
| commonly pꝛactiſed by Sta- men, which vſe at that time 
with their Altrolabe 02 croſſe ſtaffe, to make foare 02 flue 
ſandzy obſeruations, and amanglk them take the hieſt fo; 
the Peridian height: in like manner when it dꝛaweth fo 
be about none, make ſun dꝛie ohſeruations with this in⸗ 
ſtrument, marking the heigut ol the Sunne, and his Mag⸗ 
neticall Azimate, as was cucn now ſhe wed in the vſe of 
the inſtrument. the greateſt height is the Peridian height, 
and the Diameter A M dath pꝛeciſely anl were the Peridl- 
an line, the circumference intercepted bet wenne it and 
the ſouth poynt of the na«dle, is the variation ofthe com⸗ 
pale, whether Caft oz Meſt, ic eaſilie determined by the 
ſide of A M, on which the needle reſteth. Row the Meridi⸗ 
an height being giuen, with the declination, ven have been 
taught in the tenth Concluſion of the ſecond Sedton, how 
to finde the Latitude o2 height of the Pole. The common 
manner of finding it by adding oꝛ ſubtracting of the decli⸗ 
nation is moe artifictallte handled by Nonnius lib. 2. 
cap. . de Reg. Nauig. then hath to my knowledge ben 
hitherto publiſhed in Engliſh, and therkoꝛe T thinke it not 
am ſſe to tranſlate his woꝛds, which be thus: 

Ae matt obſcruc the ſunne. when he is higheſt abone 
the Hoꝛizon, which is at none. t hen if the thadowes of bo- 
dies perpendicular ta the H oꝛizon be caſt that away, that 
the Dunne decuneth. tn the day of porr obſcruation, pon” 
mult adde tic complement of his greateſt height to the de⸗ 

clinat ton 
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clfnatton, ſo haue vou the degrs and minutes of the latt⸗ 
tude, Nozth,tf the Sunncs dechinatton be Nozth, South, 
if tt be Dourh, 

But if the hadowes be caſt to the contrarte part, tien 
pou muſt compare ive Sunncs declination withthe tom⸗ 
plement of his height, which if pour ſtade equall, the Ze- 
nith is in the Equincatiall : but if they be vneguall, ſubs 
tract the leſſe from the greater, 4 the remainder is the la⸗ 
titude, named of the declination, if the Beclination be grea⸗ 
ter, but if tefle,of thecontrarie part 02 ſive. 

When che ſunne hath no declination, the complement 
of his greateſk height is the latitude,and toward that part 
oz pale, towards which the ſhzdowes are caſt: you may 
know by the Mariners Compaſſe whether the ſhadowes 
be caſt Noath 02 South. When the Dunne is inthe Ze⸗ 
nith, the declination, il it haue any, is the latitude: thus 
mach Nonmus. FF. 


By the ſame inſtrument two obſeruations being ta- 
kenzwhen the Sun hath equall altitudes, to finde 
the Meridian line, the variation of the compaſſc, 
and (the Sunnes declination beeing giuen) the 
height of the Pole. 


19 Sunne doth not al wales ſhine at none, 4 therc- 
4 foe at other times vou may helpe pour ſelſe thus. 
Make an obſeruatton with your mſtrument marking the 
height of the Sunne, and the circumference intercepted by 
the point of the nerdle, and that diameter, which is perpen⸗ 
dicular to that ſide of the quadꝛ ant, on which the triangle 
ſtandeth, and doe this il vou will foure oz fine times be⸗ 
fozenone: in the after none marke, when the Sun com⸗ 
meth againe to the ſamc height, which it had ante time, 
when you made pour obſeruations in the fozenone , and 
ag aine how many degt es are bet werne the Diameter 

that 
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that is perpendicular to the ſide of the Triangle, and the 
Noꝛth point of the needle, then compare that found in the 
fozenone, with that pon found in the afternone: if they 
be both on the (ame ſide of the ne dle, ſubtraa the lefſe fro 
the greater, and the halle of the reſidae potnteth fozth the 
right Qoꝛth, to which if you adde the ext eſle of the greater 
magneticall Azimute above the leſle, von haue the variatt- 
on of the Compaſſe, Eatward, if the firſt obſeraation 
were leſt, Weſtward,ifthe ſecond, But if the one be on 
the one ſide,and the other on the other, then adde both the 
edrcumferences together, t of them both take the half, that 
point determineth the pꝛeciſe nozth: with this balfe com- 
pare the laſt obſcruation, and if it be greater, the variati- 
on is Caſt ward, but Weſtward if it be icſle, Now the 
Per idlan line being found, yon know the Aztmute, wheres 
in the Sunne was at the time of pour obſccuation , and 
pou alſo toke his height, which two being giuen with bis 
declination.pou map finde the latitude, as was ſhewed in 
the 8 and 10 concluſions of the ſecond Sed ion. 


By the ſame inſtrument three obſeruations becing 
taken, whereof two bee, when the Sunne hath c- 
uall altitudes, to finde the Meridian line, the va- 
riation of the Compaſſe, the declination of the 
Sunne, and the height of the Pole. 


Our thi obſeruatſons being taken as is required, 

you haue two of them when the Sunnes heights be 
£quall , by which pon are taught in the fo2mer pzobleme 
bow to finde the Meridian line, and the variation of the 
Coipaſſe,the Meridian line being found, you map knowe 
the diſtance of both thoſe Azimutcs from it, which haue 
different Altitudes, by which two Azimates and their 
altitudes, the ninth and tenth Concluſlons of the ſecond 
Section wil ſhew pon, dow to finde the declination ofthe 
Sunne, and the Latitude. 


By 


| 


D 

By the ſame inſtrumentthree obſeruations being ta- 

kenhowſoeueryto finde the Meridian line, the va- 

riation of the Compaſſe, the declination of the 

Sunne, and tlie hei of the Pole. 

1 — by your inſtrument in thꝛæ obſernati· 
, the heights and _ of their 1 
om 
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from any quarter of the lymbe, whole Diameter you muſt 
account foz the firff Azimnte , number the diſtance of 
the ſecond, and from that popnt ſo taken, the diſtance s þ 
the third, and let thoſe poynts of the Aztmutes be EFG, 
dzawe the lines FA, G A; againe, let E H be the height be- 
longing to the Azimute E, and E K the hcightfo2 the Azi⸗ 
mute FE, and EN the height fo; the Azimate G; nowlayting 
a rulet vponBandH, it will cut A E in 1, againe laping a 
ruler on Band K, it will cut A E in L, in AE make A Me: 
quall to A L, agame laying a ruler on B; and N. it will cut 
A E in O, in AG take AP tquall to A O, now vnto the 
thꝛer poynts I, M,. P, finde the center, which let be Q. on A 
and Q laying a ruler,it will cut the lymbe in R, that point 
Ris the right Noth, oꝛ South, and ſo baue pou the di⸗ 
ſtance of the Azimutes from it, that is E R is the diſtance 
of the firſt, FR of the ſecond, GR of the third, the diffe- 
rence of theſe Azimutes,and the agneticall Azimute be- 
longing to eucry of them, is the variation of the Compaſle: 
by any two of rheſe Azimates, ſo their height be different, 
in the ſecond Secibn you are taught to finde the declina* 
tion and height of the Pole, which two things in the pꝛo⸗ 
bleme required. Nonmus, from whom thus much is boz* 
rowed, Lib. 2. Nauig. c. 16. pzoſecuteth after afarre dite. 
rent manner, pet ſutable to tune conſtruc ion here ſet down 
alreadie: but foꝛ that his conſtruaton will ſeldome be con⸗ 
tained within the compaſſe of the lymbe, Z thought god to 
omit it: this finding of the Pertdian line, being very inge⸗ 
nious and commodious, though it ſometune will mcurre 
the like inconuemente, J thought wo2thie to be knawne, 
Clauius hath another way to perfoꝛme the things requi⸗ 
red, but natbing gaſier then this of Nonmus. Foz bathof - 


tbenraboute pz02uce.the con@rug(- 
edge wrote compa fe pm No: 
nius his way, the Sunnes parallel will differ little from a 


right line, ſo that pou muſt vſe a-pecutiar inſtrument ſoꝛ 


ta delcribe it, and yet ax e pou nothing ee 
1 Tr q 
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ing ol the center. Therfoꝛe il at Sea the Azimutes and als 
micanters of the Starres intght be taken, Nonnius his 
conftracton would be of farre moꝛe vile : fo tten wozks 
ing by ſuch ſtars as be neare the Poles, their Parallelles 
would eaſily be deſcribed. J haue thought of an inftrumet 
koꝛ that purpolc, as to vſe a quadzant with an inder, and 
fights, inftcate ofthe triangle, oz to fit your bore with the 
nerdle, at the lower end of the Marriners Aſtrolabe, foz 
want of experience I dare net affirme much, but J think 
that Arte, handineſſe, and diligence might doe ſome thing 
with ſuch inſtruments, the better conſideration whercof, 
I willinglie referre to the Seamans experience. 


The Sunnes declination beeing giuen with the 
height of the pole, to finde the Meridian line by 


one obſcruation. 


Lacing your quadꝛant with the triangle vppon anſe 
plane made leuell with the Bo21zon,turne it as is ap- 
pointed fo; the finding ef the height, and by the ſive , on 
which your ſtandardes are placed, dꝛawe a right line: by 
the height, wit ich yau then finde, in acountrie of knowne 
Latitude the Sunncs declination beeing giuen, pou are 
tauaht in the ſecond ſcd ion Toncluſion 13, to find the A. 
zmiute, which being dene, deſcribe a cirt le vppon a center 
taken in the loꝛmer line, and from t taking acc02- 
dingly a cirtumſerence anſwering the Azimute , the line 
which toyneth that point, and the center, is the Beridian 
line. Clauius hath two other wates to do this: one Gno- 
mon, lib. i. cap.2 z. the other in his Aſtrolabe lib. 3. Can. 
12, and a third J haue found, but none to be pꝛełerred be- 
ſoꝛe that which is here pzopounted, not withſtanding if 
this boke bee pztnted agatne , thoſe thzee allo ſhall bir 


adtopned, 
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Cuar. 4. 
of Mappes or Chartes and Nauticall directions. 


Anie line being giuen, to finde another line, vnto 
which the line giuen ſhall haue that proportion, 
that the Meridian hath to any Parallel. 


Pon the center G deſcribe a ſemicircle FH Y, and 

let HG be to FV. Let FB, YZ 

be equall to the diſtance of the Parallell from the Equi⸗ 
nodiall, and dʒaw the lines B; G, CZ: let G A be tquall to 
the line giuen, and in G Z take GS, cquail to G A, laping 
à ruler on A, and 8, it will cut GH in M., dza we the line 
AM. J ſay GA, oz the line giuen hath the ſame pꝛopoꝛti⸗ 
on to AM. that the Meridian hath to the Parallell, whoſe 
diſtance from the Equiaoaial is E B, which was regatred 
to be giuen. I thought god to ſet dowue this exaae and 
reavis 


che Planiſphere: 95 
readie wav, becauſe that, which Mercator defcrſbeth in the 


pꝛoeme of his refo:mned tables foz Prolomey, is moze 
troubleſome, and leſſe exag, 


To deuide any line, or the ſide of your quadrant, or 
your ruler as that line is deuided, which in Ce- 
rard Mercators General] mappe, and his directo- 
rium doth anſwere the Meridian. 


Cude the line yon fake fo2 the ground of this woꝛke 

firſt into io equal parts, and then enery one iuto fine 
parts imagining cueric one of the fift partes to be denided 
into twentie: beſides take euerie fift part foz a degree in 
longitude: then to finde the degrees of latitude anſwera- 
ble vnto it doe : in GY the ſemidtameter of the qua⸗ 
dzant GHY CI cquall to one degree of longitude, 
and by I, dzaw the line 1P parallellto C H; then laying 
a ruler on C andeuecry degre of the linibe, accounting 
from Y marke where it cuttcth IP, the line intercepted 
bet weene thoſe ſca ions and & doe anſwere the cozreſpon- 
dent degree: as foʒ example, I take a degree at Z, vz. the 
45 degree,then J lay aruler on G and Z, which cutteth 1P 
in 2, the line G2 inthe Meridian anſwereth the point Z, 
oz is the 45 degree: Now hauing marked theſe ſections foz 
euerie degre in the quad2ant, tranſfer them one alter a- 
nother into pour ruler, oꝛ the ſide of pour quadzant, that 
is at one end of pour quadzant, take a line cquall to 
that, which anſwereth one degrer, adde to it, that which 
anſwereth the ſrcond, to that put that, which anſwereth 
the third and ſo till you come to the end cf that line, which 
not being able to receine all,dzaw another line, and pꝛoſe⸗ 
tute the like conſtrudion in that, and ſo in the third, and 
fo2th till you haue tranſferred all the lines anſwering 
pour degrees. If in this tranſferring pour deuiſtons agree 
not inſt with the ends of vour lines, you mult take onelie 
the oucrpius of the laſt deuiſion in the beginning of the 
: D 3 nert 
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next line, and ſo p2oc&d as is afoꝛeſaid. Now having your 
lines thus dcuided. and another devided to the ſame parts 
that the ſide ol peur quadꝛant is, being paralleli to them,: 
all perpendicular to one right line, vou map tcadilie know 
what cquall partes are contained bet werne anyt wo of 
pour degrees taken howſceuer, whereby pou map per- 


fozme all the vſes of Mercators Directorium. Thus fo; 
example. 


The Longitudes and Latitades of any two places 


being giuen, to ſinde their direction, commonlie 
called the Rumbe. 


Ake the equall parts contained , as well in the diffe- 
rence ofthe latitudes, as in the diffrence of their lon- 
gitudes, and ſee whether both be leſſe then the five of pour 
quadꝛant, oꝛ no: firſt ſuppoſe thep be lefle,and let the gra⸗ 
ter be X G, the leſſer & M: dzaw the line X M, deutte G X 
into two equall parts in V, then opening pour Compaſle 
to the diſtance V G, and ker ping one fte in V, with the 
other marke T, inM X; on I and G laping a ruler, it will 
cut the limbe in 4. Now il the difference of the Latitudes 
be lefle then the diffcrence of the longitudes, 4 Y is the 
diſtance of the rumbe from the Met idian, but if the difle⸗ 
rence of the longitudes be lefſe,then is 4? the diſtance of 
the rumbe fromthe Meridian. But now ſuppoſe that ene 
oz both the diffcrences, be greater then the ſive of your 
guadzant,then bythe rule of pꝛopoꝛtions, you muſt finde 
a ae which the leſſer is, as the greater is to the ſive 
ol the quadzant, oz make the ſive of the quadzant to ano- 
ther line, as the greater is to the leſſer, namelie let & Y be 
vnto Q., as the greater diſterente is to the leſſe, and 
dꝛau the line Q: deuite G Y into tus equall partes in 
W. then opening pour Compaſſe to the diſtance W G, and 
keping one fote in W. in YQ marke R, a ruler latd on 
GandR, will cut thelumbe in z: now as beſoze, if = dil 
erence 
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ference ofthe longitudes be the greater, then is H 3 the 
diſtance of the rombe from the Peridian, South, if the 
place reſpected be South, Nozth,ifit be Rozth,and ſo likes 
wileEaſt,oz Weſt, 
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Ofthe backe of your plate. 


To inſcribe in the backe of your plate the fixed (ſtars 
according to their Longitudes and Latitudes, or 
declinations and right aſcenſions, as you pleaſe. 


Et the vrter edge of the backe ſide of your plate be de⸗ 

uided into 360 degrees, which you may vſe fo; the 
Zodiacke, oꝛ the Equinodiall; the Zodiacke, if pou in- 
ſcribe the Starres acco2ding to their Longitudes and La- 
titudes, oꝛ theEquinogiall, it pou will place them act oꝛ⸗ 
ding to their declinations and right aſceſions, which is the 
beſt,fo2 thoſe are oftneſt in vſe, both are done after one 
manner thus. From the beginning of Aries reckon the 
right aſcenſion, as from E by B vnto I, and dꝛaw the line 
AT, then from z to V, reckon the declination B V, laping 
a rulet on V and A, it will cut the Spnicall arch of the 
lunbe AS C, ins, in the lyne A T take A Q_cquall to the 
diſkance AS, and the point Q is the place of the ſtarre ac- 
co2ding to his right aſcenſion and declination: this being 
done, ſet do wne by it the name, and S 02 N, to ſignifie, 
whether it decline No2th, oz South. This map be done 
fo lleightlie, that you may rub it out when you will with 
a wet pumice, and pet deepe enough to continue a great 
white foz pour vſe. 


To ſinde the longitudeand latitude, or the declina- 
tion and right aſcenſion of ſuch ſtars as bee pla- 
ced on the back of the plate. 


Pon the center of the plate, and the point of the far 

lap a ruler, where ſt tutteth the limbe,is the right u 
tenſton reckoned fromthe vernall Section, o2 the longi⸗ 
tude, it they be placed foz the Zoditacke. As foz example: 
lap 


22— 


layarnter en A and Q it will cat the limbe in T, the 
circumference EBT ts the right aſcenſion of Q_ Now if 
in ASC the Synicall arch of the limbe, you applie from 
Ato S, a diſtance cquall to A Q, andlayaruler on A aig 
S, it will cut the lunbe in V, the cirtumference B Vis the 
declination of the ſtarte placed at Q, oz the latitude , if 
they were placed accoꝛding to the longtfudes, + latitudes: 
by the letter S 02 N pon ſhall know whether it bee No2th, 
oꝛ ſouth. And that pou may be furniſhed fo2 theſe t wo laſt 
pꝛoblemes, J haue ſet downe on the other ſide a table cut 
of Clawus, contayning certame fixed ſtarres, both wih 
their longitudes and latitudes, and their declinations and 
right aſcenſtona, calculated fo2 this yeare 1600, And thus 
much at this time,foz the }Planiſpbere, which hereafter J 
meane to increaſe with moze concluſions, 4 p2oblemes, 
and could haue now enlarged it with handling menſurati- 
ons, @pnicall calculations and dialling: but thoſe thinges 
ſ&med ſome what farrefrom mp pꝛincipall purpoſe , and 
therefoze J will intreate the reader to accept thug 
much onelp as now is deltnered, and ſo foz 
this time J end, 


The end of the ne handling of the 
Planiſphere. 
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mf Hred Starre ö OT C14 F.C ns 
for the yeere 1600, compleat. 
Names. et” [The Ve, k he | — 
Ita, a I 


Medulaes head. Taur [21 3 N 40 % N40 55 | 
Bulles eye. _|Gemjg|5 i510] S115 56/Nj63 [6 
|__|Ononsright ſhoulder, |Gem.[23. 25/17] 0] S| 6121] N] 83 (41 
 [TheGoate, _ Cem. 4625220 N72 16 
[The greardogge. ee 


Hydracs bright Starre, Leo. 226 20030[5[5 | 4 'S [137 19 


| Lions hart. Leo. a3 50% j10|N[13'44} N14 19 
Lions tayle. Vg ie Ho Nes Ni\171'49/ 
The Virgins ſpike, +. [I 4 210{S]|8 58 & 19757 
Arcturus. Lib. 825 z οο i 02 

Scorpions heart. Scar. 4 40 245% 8 2416 

Itfarpe. __|Cap. | 8145/62] NZN [275|x5 
| Latt m Aquarms water. Aq 2 0 F 2/7 5 
[Swannes tayle, PI 1} $5/66Vo IN [4418 | N 307/22 
Pegaſus legge. Pic. 2 337 310 N 244 N [341 E 
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Pape 3. line vlt. Avalemmap. 6.1.0 Maurolycus. p. to. l. . Friſit p.13. 
Lrk. Motu raptus. p. 14. I. 34. Zenith, appearing. p. C. l. 33, hom the 
Zenith. which. p.15. J. 2. „%% for Z make I. p. 22.1.1. blot out pan. and 
II. NL. p.23. 13.25. for A make L. ibid. 20 Tropickes, p. A4. U a6. there 
mak th angles. p.z5.1.12. and by vo of thoſe. p. 26. 1.9. ſetting lanua- 
nie. p. 32 L 25. 25. ot Q makey p.33. l. o. ſor 3 & z make 8 & G. bid. l. 
for G wake E. p. 3% 1.4.5. for T make V. 1.13 for F make E--I 25. — 
let be C 1,1 1,and I K. 1. :8:29.for B make P.p 6 I. 2.7. for make PI. 
9.for 12,make 2.1] 8. fer 3. and D make P. p.38 l. 18. and H 1, cutting. 
5 4. U g. for K make B. In che figure of the 35. page place 3. on che e- 
mer ſide of D. 
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